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Electric Gold Dredge “No. 3,” of Conrey Placer Mining 
Company, at Ruby, Montana 


The Conrey Placer Mining Company, at Ruby, Montana, 
has in commission three gold dredges, operating at the mouth 
of Alder Gulch, Madison County, State of Montana. This 
gulch is historic for the large amount of gold extracted there- 
from by the pioneers in the “sixties” and later. 

Two of the Conrey Company dredges are operated by 
steam, one having first started operations in 1899 and the 
other in 1902. 


for operating in the winter months of such a severe climate, 
which it was thought could be provided more satisfactorily 
and efficiently by the condensation and radiation of a steam 
plant. 

It was decided, however, to equip the next dredge with 


electrical machinery, using a supplemental steam heating 
system for the colder months. 





BUCKETS BEING PLACED ON THE LADDER, LADDER HAVING BEEN FASTENED TO THE HEAD STOCK OF DREDGE. 


Since then the art of dredging in compact auriferous 
gravels has advanced so much, and the practice so thor- 
oughly established on safe mechanical ‘lines, that much 
thought has been given to the perfecting and cheapening 
of the operating methods. In California it is the general 
practice to use electric power, but this has been slow of 
adoption on the Conrey property, owing, first, to the belief 
that the character of the ground presented difficulties that 
could be met more readily with the steam power; and, sec- 
ond, to the need of artificial heat, both in the water and air, 


This third dredge is of the single lift, sluice-box type. 
It was built entirely from designs made by the owners. The 
hull is 130 feet long by 48 feet wide, giving it probably as 
much if not more area than any other dredge of its kind 
ever built. It is 8 feet deep and thoroughly trussed for all 
the known strains. The ladder-way, or well, in the center of 
the forward part, and in which the bucket chain and ladder 
work, is 64 feet 9 inches by 7 feet 3 inches. 

The ladder is 100 feet from center to center of tumblers. 
It is of bridgework construction, built up of angles, a lattice 
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truss, and a plate bottom connecting the lower ends of the 
side flanges. This bottom or cross-plate serves the double 
purpose of strengthening the structure and providing a trough 
for some of the slop and spill of the buckets to return to the 
point of digging under the water. 

The bucket chain is of the open-connected type at pres- 
ent, with 41 buckets and 41 space links. The bucket com- 
plete, with manganese lip and sheet steel hood, weighs 2600 
pounds. The space link weighs about 1400 pounds. They are 
all fitted in the back eyes with manganese circular bushings, 
and connected together with high carbon steel pins 536 inches 
in diameter. 





GENERAL VIEW OF THE DREDGE, NEARLY COMPLETED 


The upper tumbler is 6-sided, fitted with manganese wear- 
plates and bearing on a 16-inch nickel steel shaft, the center 
line being 31 feet above the lower deck. On this shaft is 
suspended the ladder so that its inclination is constantly the 
same as that of the chain. On the ladder are 12 steel rollers, 
12% inches diameter. 

The lower tumbler is also 6-sided, with face plates and 
flanges of manganese. It is keyed to a nickel steel shaft, 
13% inches diameter, the ends of which run in a capped 
bearing continually filled with oil or grease. 

The material excavated is elevated over the upper tumb- 
ler, dropped onto a steel dump sheet, where it enters a re- 
volving grizzly, or screen. This screen is of %-inch boiler 
plate and is 18 feet 3% inches long by 61 inches inside diame- 
ter, lined throughout with manganese wear-plates. 

There are numerous openings, 4%4x6-inch and 6x7-inch, 
through which the smaller rocks and finer dirt pass to the 
sluice box underneath. The grizzly is set flat, but fitted with 
spiral angles to drive the large sizes to the discharging end, 
where they are dropped onto inclined chutes that convey them 
to either side of the dredge. It is also banded near each end 





THE BIG GRIZZLY OR REVOLVING ROCK SCREEN, 


by a heavy locomotive tire, each resting on and between 
two manganese car wheels. The shaft on one side also 
carries a gear, which meshes into the train that is finally 
moved by a Io-horsepower type “F” Westinghouse induction 
motor. 

The sluice on the upper deck is 28 feet 1o inches long, 
by 62 inches wide, lined with Hungarian riffles, made up of 
angles and spring steel liners. The long sluice on a separate 
pontoon (40x50 feet) is 135 feet long and 66 inches wide, 
also lined with similar riffles. Near the lower end is a set 
of closely spaced bars, with an opening in the bottom of the 
sluice itself, permitting a portion of the finer material to be 
carried into an undercurrent or auxiliary sluice, 54 feet 6 
inches long and 13 inches wide, and lined with wood riffles 
of the same type. The main iong sluice is supported by an 
angle iron structural trussing, the whole attached to the 
boat by a steel adjustable tongue, the connection of the 
sluice itself being circular, with a pure gum packing fitted 
between specially designed cast rings to prevent leak or 
spill. The flume is swung side to side in the pond by means 
of 34-inch cables, attached on the pontoon to a manually 
operated double drum winch, and to suitable anchorage on 
shore. 

In the well-way also is provided a set of bars, through 
which the drippings and sippings from the bucket chain pass 
to another sluice box at the forward part of the dredge, pro- 
vided with necessary riffles. The dredge is swung side to 
side in the pond by means of 34-inch cables, attached to one 
end to the forward part of the deck and leading out to a 
shore sheave, whence they return to the dredge and connect 
to a reversible, friction type winch propelled by a 1o-horse- 
power type “F” induction motor of Westinghouse make. 

The dredge is held to its work by the mooring line sys- 
tem. This consists of a heavy framing at the rear, on which 





SWITCHBOARD IN PILOT-HOUSE. 


sets the steel mooring head, revolving on a double ball bear- 
ing and equipped with four sheaves for the lines. These 
lines are anchored at the corners of a square, about 600 feet 
apart. The two forward lines are 134 inches diameter, one 
end being fastened to the mooring head itself, thence running 
out to a sheave near the anchorage and returning to pass 
through the mooring head sheave to a large 4-drum winch 
on the lower deck. This winch is equipped with the neces- 
sary brakes, friction clutches, etc., weighs about 45 tons in 
all, and is operated by a 30-horsepower type “F” Westing- 
house motor. The two stern lines are 1 inch diameter and 
are fastened on one end to the log anchorage, thence run- 
ning through the mooring head to the winch. 

When the boat is to be moved ahead after a cut has been 
taken out, the stern lines are slacked off and the head lines 
pulled in. The latter also serve to hold the buckets to their 
work, and the system gives «zn elasticity for hard digging that 
is not allowed by the spud method. 





LENAE 
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The power for the digging is transmitted through a 
specially-built 150-horsepower type “F” Westinghouse in- 
duction motor, capable of 100 per cent overload and a stall 
of three minutes. It is set on a structural strut connecting 
the mooring head with the bearings of the upper tumbler; 
it is pinioned to a specially designed Miller Slipping Friction, 
the 7-inch shaft of which is geared to a 10%-inch shaft, carry- 
ing a pinion which meshes into the 13-foot main driving gear 
on the tumbler shaft. This large gear is of the split hub and 
drum type and weighs eleven tons. There is also provided 
an auxiliary brake on the friction shaft. 

The ladder is suspended by means of two 1%-inch lines, 
working through a double tackle and connected to a Marion 
hoist, propelled by a 75-horsepower type “F” Westinghouse 
induction motor, equipped with magnetic brake. 

To wash the gravel there are one 10-inch Worthington 
Horizontal Volute pump, coupled to a 50-horsepower General 
Electric motor; one 12-inch Morris Centrifugal pump, coup- 
led to a 50-horsepower type “C’” Westinghouse motor; one 
14-inch Worthington Horizontal Volute pump, coupled 
to a 75-horsepower General Electric motor. The total 
cupacity is about 12,500 gallons per minute. 

The current is alternating, 60-cycle, 3-phase, transmitted 
from the power plant on the Madison River, 35 miles at a 
voltage of 46,000, then stepped down to 2,200 volts for use 
aboard the dredge. For several of the smaller motors it is 
then further stepped down to 400 volts, and 110 volts for the 
lights. The power is brought onto the dredge by means of 
a heavy insulated cable, 2 inches in diameter, supported 
across the water on a chain of small pontoons; these latter 
also serve as a gangway. 

In the pilot house are arranged the controllers for the 
various type “F” motors, in addition to the operating levers, 
Lrake wheels, etc. The switchboard consists of five marble 
panels, equipped with necessary voltage, ampere, kilowatt 
and recording meters, all of Westinghouse make, and is lo- 
cated in the pilot house. 

The dredge has a capacity of about 100,000 yards per 
month, if not more, when operated continually on the 3-shift 
-asis. It commenced digging on September 12, 1906. The 
gold is fine, flaky and floury, and it caught by the use of 
quicksilver freely sprinkled in the sluices. 


ALTERNATING-CURRENT NETWORKS. 


“The Electrical Review’ (London) notes that Signor 
Grosselin has presented to the International Society of Elec- 
tricians a communication on “The Factor of Safety Advisable 
in Connection with Alternating-Current Networks.” The 
surges caused by harmonic resonance may be looked upon as 
rare, and happen only on networks of small extent; the rem- 
edy consists in suppressing the harmonics of the alternators 
or in checking their effects by the use of limiting devices, in 
other words, by safety fuses. The perturbations due to clos- 
ing a switch may cause such disturbance as to double the 
normal pressure; but in order to do this it would be neces- 
sary to have cumulative circumstances, which, fortunately, 
are rarely met with in practice. It is advisable, however, 
never to close a switch so that high pressure is thrown on 
an empty cable; it is far preferable to do this through a 
rheostat. A less favorable case is that of opening a switch 
at the far end of the line. The result depends upon the pres- 
sure of the current at the moment of breaking, and in this 
respect it is easy to see that a slow-break switch is prefer- 
able to one working at high speed. Short-circuits are the 
greatest cause of serious disturbance. Atmospheric dis- 
charges may also cause serious. damage; means should be 
taken to conduct such discharges to earth through a non- 
inductive resistance, and the conencting cable should be short 
and as straight as possible. 


HIGH-TENSION LIGHTNING PROTECTION.* 


By C. R. M’Kay. 


The most serious obstacle to the continuous operation 
of interurban railroads and transmission plants to-day is 
the interruption of their high-tension transmission lines and 
apparatus connected thereto by lightning discharges and 
disturbances of a similar nature. Interurban railways are 
naturally more exposed to interruption from lightning than 
city roads, and since the transmission line links together 
the entire electrical apparatus of the system, interruptions 
or damages thereto may, and occasionally do, put the entire 
road temporarily out of service, and cause heavy loss. Here- 
tofore the protection afforded by any known methods or 
apparatus has not been wholly satisfactory, either to the 
operating companies or to the manufacturing companies. 

The report of the National Electric Light Association 
committee on protection from lightning during 1905, which 
segregates data of high voltage (10,000 and upwards), from 
low voltage plants, is a long step in the right direction, and 
furnishes information of a most interesting and practical 
character. Twenty-nine high-voltage plants reported, aggre- 
gating 140,500 kilowatts of capacity. Thirty-eight per cent. 
of those plants aggregating 60 per cent. of the total capacity 
suffered serious damage during 1905. Thirty-five per cent. of 


the total 1,100 miles of transmission line suffered serious 


interference and but 39 per cent. escaped interruption. Forty- 
five per cent. of the companies using choke coils suffered 
serious damage, an equal portion escaping. Thirty-three 
per cent. of the companies not using choke coils suffered seri- 
ous damage, 67 per cent. escaping. 

The figures as to the use of overhead ground wires for 
protection of pole lines are not very conclusive. In reply 
to inquiries as to whether their high-tension arresters were 
satisfactory, 35 per cent. answered—yes, and 65 per cent an- 
swered—no. Of those answering—yes, 78 per cent. had suf- 
fered no damage. Of those answering—no, 53 per cent. had 
suffered serious damage. 

The report shows clearly as to high-tension lightning 
protection that great improvement is still possible in de- 
vices for this purpose. It also indicates that the companies 
reporting on high-tension plants formed their conclusions 
more largely from the mere absence or occurrence of trou- 
ble than from an actual study of the conditions affecting 
the success or failure of the protective devices. This is 
but natural and the cause and remedy therefore will be 
considered later. 

To most of us the word “lightning” means a visible 
discharge of electricity between clouds or between a cloud 
and the earth. This impression is incomplete and mis- 
leading. Dr. C. P. Steinmetz has defined lightning as being 
any abnormal voltage condition on a transmission line, 
whether produced by atmospheric electricity or by internal 
abnormal surges of electricity. Observation shows that 
the internal conditions of a circuit may be such as to re- 
spond, with a dangerous internal surge, to a light harmless 
inductive stroke from a cloud. Atmospheric electricity may 
become manifest either in gradual static accumulations, due 
to wind, rain, induced charges, or a direct stroke. Static 
induction may charge the line to an abnormal voltage, 
whether produced by cloud lightning or by the sudden charg- 
ing of an adjacent line. Surging or the creation of voltage 
waves of excessive maximum values may be caused by the 
opening of a switch on a loaded line, by voltage waves of 
higher -frequency than the impressed voltage, by arcs be- 


*A paper read before the Central Electric Railway As 
sociation, Fort Wayne, Ind., Sept. 27, 1906. 
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tween the line and isolated conductors, or between one 
phase and the ground, by short-circuits in transformer or 
generator coils, or agan by the sudden interruption of a 
short-circuit at the instant of the current wave maximum. 

The causes producing abnormal voltage effects in trans- 
mission circuits develop many different characteristics of 
discharge. The discharge may vary in frequency from one 
thousand cycles per second to one billion cycles per second, 
according to the time element of the circuit traversed by the 
discharge and which rarely, if ever, twice has the same 
constants. 

Much laboratory experimenting has been carried out, 
and much has been learned therefrom, but much must also 
be learned from experience under actual operating condi- 
tions, and that experience hitherto has taught but little be- 
cause it has not been carefully collected, preserved and 
delivered to those fitted by training and study for the logical 
deduction of profitable conclusions therefrom. 

There is a large field of investigation in which the 
operating engineer as well as the manufacturer should work. 
The laboratory cannot include in its equipment leagues of 
transmission line, thousands of kilowatts of apparatus, doz- 
ens of voltages and frequencies, and real lightning storms 
with a hundred observers for each. 

Among the principal high-tension alternating-current 
protective devices in present use are overhead grounded 
wires, series resistances and air gaps with and without re- 
sistances. 


Grounded Wire. 


The advisability of installing overhead grounded wires 
depends largely upon the particular conditions of each indi- 
vidual system. Opinion is much divided as to their effec- 
tiveness, but there seems good reason to believe that when 
properly installed and frequently grounded they do offer a 
material degree of protection to the pole line itself as dis- 
tinguished from the apparatus connected to the transmission 
line. Its use involves high first cost, and its value would be 
doubtful in protecting a transmission line constructed upon 
steel supports properly grounded. 


Water Streams. 


The series resistance arrester in one prominent form 
consists of grounded streams of water directed against the 
transmission wires. This type of arrester seems to have 
little value in protecting apparatus against high frequency 
disruptive discharges; it is effective, however, in discharg- 
ing gradual static accumulations. The stream has variable 
resistance and presents objectionable inductance to high- 
frequency discharges. 


Air Gap and Resistance Types. 


Both abroad and on the Pacific Coast the horn arrester 
with and without resistance is much used. This type with- 
out resistance will maintain an arcing short-circuit lasting 
several seconds. causing bad line surges and throwing out 
of step synchronous apparatus connected to the line. When 
used with series resistance the results are improved, but 
the use of series resistance offers the serious disadvantage 
of inability to successfully pass a heavy discharge. Under 
a light discharge it will generally operate satisfactorily, and 
by limiting the flow of current will aid in extinguishing the 
arc across the air gap. Series resistances, furthermore, gen- 
erally possess considerable impedance, thereby tending to 
force the discharge across some alternative path with pos- 
sible resulting damage to apparatus. 

The multigap arrester when used without resistance is 
objectionable in that it offers very little, if any, obstruction 
to the unlimited passage of current when the arc has been 
once established across the gaps. The fundamental feature 
of the present form cf multigap arrester is a series of metal- 


lic cylinders of less than one inch in diameter placed side 
by side with spark gaps of about 1-32 inch intervening. 

When a shunt resistance is used in conjunction with a 
series resistance, it is customary to reduce the value of the 
series resistance and thus detract slightly from the common 
faults of the multigap series resistance type. For light 
discharges both the series and shunt resistance will be opera- 
tive, and for heavy discharges the shunted gaps are auto- 
matically cut in. The addition of the shunt resistance does 
not, as stated above, eliminate entirely the troubles encoun- 
tered with the plain series resistance. The fact still re- 
mains that we have a series resistance, which itself offers 
considerable opposition to heavy discharges. 

In using the shunt resistance without the series the best 
condition of affairs is approached because all light strokes 
traverse the shunt resistance, whereas a stroke of large 
quantity and high frequency will balk at the inductive path 
afforded by the resistance at high frequency, and will dis- 
charge across the shunted gaps. The shunt resistance, if 
properly adjusted, will extinguish the arc in the shunted 
gaps and the shunt resistance then acts in series with the 
series gaps to interrupt the line current. It should be noted 
that the shunt resistance comes into action only after the 
lightning stroke is past. Shunting a large percentage of the 
gaps with just sufficient resistance to prevent excessive cur- 
rent from flowing across the series gaps under ordinary 
d'scharges, and to serve as a by-pass for the excessive cur- 
rent accompanying a heavy discharge seems to satisfactorily 
meet the requirements. 

A gradual elimination of arrester types proved ineffec- 
tive by experience under the excessively severe tests of 
high-voltage transmission has left but two or three types for 
serious consideration. The multigap type is most generally 
favored, and nearly all lightning protection for voltages 
exceeding 600 is effected by devices based upon the multi- 
gap principle in combination with resistance. The chief im- 
provement made during the present year in this type of 
arrester has been the construction and adjustment of the 
shunt resistance. 

In the multiplex arrester a path from line to line is pro- 
vided with the same number and arrangement of gaps and re- 
sistances as from line to ground. Observations made to deter- 
mine the advantage of the multiplex connection show that fre- 
quently the high potential disturbances pass from line to line 
across the multiplex connection, thus equalizing abnormal 
strains between lines, without traversing the gaps to ground. 
In circuits having considerable resonance it is sometimes nec- 
essary to increase the number of gaps between line and line 
to reduce the danger of an arc forming and holding over the 
line gaps. 

The design of the multigap arrester without series re- 
sistance fulfills all laboratory requirements, and_ provides 
greater security under operating conditions than previous 
types. It protects from minor static disturbances, as well as 
being always ready for the severest surge or external 
stroke, and approaches a practical solution of the lightning 
and static strain problems which now influence long-distance 
transmission systems. 


Ground Wires. 


It is pertinent to refer to the grounding of protective 
apparatus, although in recent years much improvement has 
been made in this direction. Its importance is being more 
generally realized, but there are many plants wherein the 
weak link in the lightning protection is found between the 
visible portions of the “ground circuit” and the earth itself. 

Wherever possible the ground. wire should be straight, 
and, therefore, the ground itself should be directly under the 
lightning arrester. In designing a new power station this 
condition can generally be made possible, and care should 
be taken to do so. In older stations with grounds already 
installed at some distance from the arrester it is advisable 








to make an auxiliary earth connection as nearly beneath the 
arrester as possible. This is advisable even though the re- 
sistance of this auxiliary earth may considerably exceed that 
of the main earth. The ground wire should be attached to a 
copper plate having an area of at least four square feet, em- 
bedded in charcoal or coke and surrounded by moist earth. 
The earth surrounding the pit containing the coke can be 
kept moist by embedding a vertical perforated iron pipe in 
the coke. The ground wire may run down the side of this 
iron pipe and the plate may consist of a copper strip about 
six inches wide and as long as convenient bent lengthwise 
around the pipe. Either ground wire or plate may be sol- 
dered to the iron pipe. Water can both drain and be poured 
into the perforated pipe, and will percolate through the soil 
and coke, keeping the “ground” perfect under most adverse 
circumstances. 
Data Regarding Performance. 


Generally speaking, we lack conclusive data showing the 
specific values of various high-tension protective devices, the 
causes of failures, the relative liability to trouble with 
various voltages, frequencies, topographies and methods of 
construction. More particularly is our knowledge limited 
as to what actually occurs, where and when a lightning dis- 
turbance takes place. We must thoroughly understand the 
nature of the disease before we can cure it. 

The manufacturer seeking among operators for accurate 
information on these matters finds it almost impossible to 
obtain consistent or valuable statements. Different opera- 
tors utilizing identical protective apparatus under apparently 
similar conditions give wholly contradictory reports regard- 
ing their effectiveness. Companies having the least trouble 
frequently assume that they have the best protection. No 
assumption could be less justified. The remedy for this con- 
dition lies chiefly in the hands of the operating staffs of the 
stations and the transmission lines. 

It cannot be questioned that the existing lack of prac- 
tical data covering these matters has been due to the failure 
of the operating companies to record and preserve it, and 
this failure is doubtless due largely to a lack of understand- 
ing on the part of operators and their employes as to just 
what information is requisite and valuable. It is hardly con- 
ceivable that operators would be so blind to their own in- 
terests as to neglect this question, were they fully posted 
as to the character of information required and the ease of 
obtaining it. The labor involved in taking and recording the 
necessary observations is negligible, and technical knowledge 
is unnecessary. What is wanted are certain facts visible to 
the operating employes of stations and lines. These men 
are the ones who see the phenomena at first hand and the 
men first on the spot after a breakdown, and it is only 
through the data thereby obtained that a true conception can 
be obtained of the nature of the discharge and the causes of 
such failures as occur. 

The importance of getting the information immediately 
at first hand in some suitable shape for future tabulation 
should be clearly realized. It is desirable and essential to 
distinguish between the actual observations and the conclu- 
sions that may be drawn from these observations; in their 
relative importance detailed evidence stands first, opinion 
second. 

The universal adoption and use by the members of the 
Central Electric Railway Association of a suitable informa- 
tion blank covering the nature of each disturbance witnessed 
would, when answered, compiled and tabulated into a suit- 
able report, provide a vast quantity of data immediately use- 
ful in determining the best method of installation and the 
most suitable device to meet the conditions of any particular 
system. The use of telltale papers, properly located in the 
arresters and perhaps operating with a time movement, will 
be of great value in connection with the other observations, 
esnecially in furnishing some record of occurrences taking 
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place in too rapid sequence for the eye and brain to catch 
and note them. In no other manner can so much valuable 
information on the subject be so quickly obtained and so 
effectively utilized. The advantage of the method lies in 
speedily securing a large amount of practical information 
with correspondingly quick benefits by the elimination of de- 
vices proved ineffective and by materially aiding the im- 
provement of existing devices and the production of new 
and thoroughly efficient ones. 

The class of information which is important to obtain 
includes details of the following: 

A description of the system covering its general arrange- 
ment, its geographical and topographical features; station 
apparatus, power lines, protective apparatus, character of 
apparatus protected, character of operating mechanisms, ob- 
servations of the discharge, location of discharge and ac- 
companying phenomena. 

A committee has been appointed by this association for 
the express purpose of providing the members and their 
employes with specific information as to the data necessary 
to make an intelligent report of lightning and similar dis- 
turbances, and to provide an information blank for continual 
use by employes during the coming season in recording oc- 
currences of the kind under consideration. The committee 
will classify and summarize the reports, placing the resulting 
data freely before the members of the association and the 
manufacturers of protective apparatus. The manufacturers 
may then utilize this data toward the improvement of their 
protective devices. 

The success of this movement is wholly dependent upon 
your individual efforts in executing the committee’s pro- 
gram. If you respond as your interests demand, you will 
promptly reap the benefits, otherwise it cannot reasonably 
be expected that the manufacturers will, without the benefits 


of your experience, produce for you as satisfactory results 
as you demand and expect of them. 


ELECTRICAL FRAUDS. 


With reference to the protection of investors from the 
solicitations of unscrupulous promoters, the November “Pro- 
ceedings of the American Institute of Electrical Engineers” 
contained the following: ; 

“Within a few weeks letters have been received by the 
Secretary from members in different parts of the country, 
calling his attention to the exploitation of so-called wonder- 
ful electrical inventions. In all cases opportunities for invest- 
ment accompany such publications. The chief exploiter in 
one instance has served time in the Michigan state prison. 
In another instance the young man who figured as an elec- 
trical engineer in connection with the device was warned 
months ago that he was engaged in a disreputable enterprise 
from which he should withdraw if he had any regard for 
his engineering record. 

“The wish has been expressed by some of our mem- 
bers that the Institute could do something to expose 
these schemes. This appears to be impossible. It would 
be impractical to reach, and even then to convince, the sus- 
ceptible victims of the character of these schemes. We have 
unusual facilities for giving private information to our mem- 
bers in some cases, but there can be no improvement upon 
the ancient proverb: ‘Let the buyer beware.’ 

“The electrical field is peculiarly favorable for giving an 
apparent basis to these claims of vast financial possibilities, 
as people generally have little knowledge of the facts, so 
that after all the proportion of successful adventurers in this 
line appears to be remarkably small,” 
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THE EFFECTS OF HIGH PRESSURE UPON 
ILLUMINATING GAS.* 


By E: C. Jones. 


In order to determine the results of compression upon 
the chemical and physical properties of illuminating gas, the 
writer used a portable gas compressor operated by a gaso- 
line engine. The first stage compressor effects compression 
up to 100 Ibs. and delivers the gas into a steel tank 5 ft. long, 
12 inches diameter, furnished with a gauge and an outlet lead- 
ing into a second stage compressor capable of raising the 
pressure to 300 lbs., and in its turn delivering the gas into 
another horizontal tank 6 ft. long and 10 inches diameter, 
also supplied with a gauge. 

The second stage compressor was especially designed 
for this work, and consists of two tandem differential cylin- 
ders, the larger of which is operated by gas pressure at 100 
lbs. from the first stage compression tank, and raises the 
pressure by operating the piston in the smaller cylinder. 
The apparatus might be termed a gas ram. 

From the second stage compression tank the gas was ad- 
mitted to an upright galvanized iron house boiler 5 ft. long 
by 11 inches in diameter, fitted with a gauge and blow off 
valve. This boiler communicates directly with a bar photo- 
meter. 

The gas used for these experiments was what is known 
as crude oil water gas of 21.6 candle power. This gas is 
made from 14 deg. baume, California crude petroleum, with- 
out the use of sol‘d carbon in any form. It is a well fixed 
gas, and is used for all purposes throughout the Pacific Coast, 
and with the exception that it has a higher percentage of 
illuminants, it resembles coal gas so closely that it might 
almost be called an artificial coal gas. Its specific gravity was 
0.413, and it contained 626 British thermal units per cubic foot. 

The experiments were made with unpurified gas, which 
analyzed as follows: 


Per cent. 
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ROO EGOS GG. sacks sui E eee AR aoe eee eS 29.7 
RR MEOOR sn 5 lick biie.sie wis a Sieh ee wow 50.0 
(GaeBOne MONGKIGE sacks ccn sak cccsvane weve Be 
EPR EING Gite ok wickets Sah ashunsexes 3.0 

ORWRON oc. cco daus kiewiteu shee DauleckResk Trace 
POMS PN ees a eee epee eens be neeeoaehos Si 
100.00 


A successive series of compressions was made with an 
increase of 30 lbs. at each compression. Fresh samples of gas 
were used in every case; that is, gas that had been once com- 
pressed was not used again in any succeeding compression. 

The most remarkable effects of compression are the con- 
tinuous reduction of the candle power and the elimination of 
naphthalene and sulphuretted hydrogen. From a candle- 
power of 21.6 the gas dropped to 17 candles at 60 lbs.; to 
11.1 candles at 180 lbs., and to 5.5 candles at 300 lbs. The 
crude gas contained 200 grains of sulphuretted hydrogen per 
100 cu. ft., while the 300 lb. gas contained no sulphuretted 
hydrogen. 

The appearance of the flame of the compressed gas is 
very deceptive. It looks fair, and to the naked eye its color 
is unchanged. When compared with standard candles its 
richness is seen to have gone, and when observed through 
the spectroscope, the yellow portion of the spectrum has 
narrowed and the blue and green increased. 

The next point of interest was whether the liquid com- 
pression product could be reintroduced into the compressed 


gas upon releasing the pressure. The 300 lbs. gas was 











*Presented at the first annual meeting of the American 
Gas Institute, held in Chicago, October, 1906. Mr. Jones is 
at the head of the Gas Department of the California Gas and 
Electric Corporation. 


brought into contact with the compression liquid, and the 
candle-power rose from 5.5 to 29.3 candle-power. To enrich 
this compressed gas it is not necessary to scrub it with com- 
pression liquor. It is required only that the gas should pass 
over the surface of the liquor. 


The most important point of all, when the condensed 
illuminants were restored to the gas, it was discovered that 
the sulphuretted hydrogen did not again appear in the gas. 
The explanation of this, I believe, is that the sulphuretted 
hydrogen, on leaving the gas, combines chemically with some 
of the hydrocarbons to form an organic sulphide of mercaptan. 

In support of this, the compression liquid gives no test 
for sulphuretted hydrogen with lead acetate, and if the liquid 
is distilled, the hydrogen sulphide does not appear until near 
the last fraction, where all the sulphuretted hydrogen and 
naphthalene appear. This fraction given an immediate test 
for sulphur with lead acetate, showing that the heat has dis- 
sociated the sulphuretted hydrogen from some other com- 
pounds. Moreover, if sulphuretted hydrogen made in the 
laboratory be dissolved in the compression liquid, that liquid 
will then give the lead test for sulphur, and heating will drive 
off all the sulphuretted hydrogen so dissolved before the first 
fraction has come off. Such liquor will also foul pure gas. 

A later series of tests shown in the second table confirm 
the results of the first series. 

The crude gas contained 260 grains of sulphuretted 
hydrogen, and when compressed to 120 lbs. the gas only con- 
tained 70 grains, and the gas at 300 lbs. pressure contained 
no sulphuretted hydrogen. 

The greatest loss of candle-power was between 60 and 
90 lbs., while in the previous series it was between 30 and 60 
Ibs. This may be explained by the fact that the candle- 
power of the first gas was higher than the second, and had 
not the stability, its additional candle-power being derived 
from illuminants more easily removed by compression. 

The writer is familiar with the many experiments here- 
tofore made to determine the effects of compression upon the 
candle-power of illuminating gas, and has had experience in 
the compression of large quantities of gas commercially to 
supply the various high pressure system in California. The 
writer has also become aware of the great difficulty of ascer- 
taining the actual damage done to the gas by compression, 
on account of the avidity—one might say thirst—with which 
the gas reunites with its condensed hydrocarbons. 

In the foregoing series of experiments, great care was 
taken to use fresh samples of gas and to remove every trace 
of condensed liquor before each experiment. 

In many high pressure systems, where no condensed 
liquor is drawn off, no loss in candle-power is observed. It 
has, therefore, been taken for granted that no reduction in 
candle-power occurred. 

The writer uses, in connection with all high pressure sys- 
tems under his care, a simple re-enriching tank, through 
which all the compressed gas finally passes before going into 
the main pipes. This is called an “auto-enricher,” on account 
of its simplicity and self operation. It consists of a com- 
pression tank placed horizontally with an inlet at the top of 
one end and an outlet at the other top at the end. This com- 
pression tank is placed at the outlet of any other storage 
compression tanks there may be in the system, and all gas 
as well as all compression liquor must pass through this tank. 
No compression liquor is drawn away, and the mere contact 
of the compressed gas with the liquor satisfies the lack of 
hydrocarbons and restores the gas to its normal candle- 
power. This is proven in practice in many large systems 
every day, and one of its strange features is that there is no 
over or under enrichment of the gas. 

To sum up the results of these experiments, we find that 
the compression of gas removes sulphuretted hydrogen and 
naphthalene, and if the compression is carried as high as 
300 lbs. per square inch, purification in gas works may be 
dispensed with. 
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The compressed gas, besides being freed from sulphur 
impurities, contains no naphthalene, and while this is rec- 
ognized as a valuable illuminant, its value is more than offset 
by the troubles it causes. 

The gas is not damaged in illuminating value if the con- 

The purification of gas by compression is ideal, as it is 
continuous and cleanly, requires no purifying material, nor 
expensive and cumbersome purifiers. 


After each compression an analysis and a photometer test 


TABLE 1 THE E FF E CTS OF HIGH PRESSU RE 


densed hydrocarbons are kept in contact with it, and to 
demonstrate the actual effects of high compression upon the 
gas, it became necessary to exert great care that the results 
should not be misleading, because of the ease with which 
the gas takes up condensed hydrocarbons and resumes its 


normal candle-power. 


were made, and the results tabulated as follows: 


UPON ILLUMINATING GAS—APRIL 12, 1905 _ 





Pounds Cntlen| CH4 : He | co | C O2 | Oz 
G | tO ft sa7% 5aO | G2 | SO | Te 
30 6.8 | 29.8 50.1 5.4 2.8 Tr. 
60 | 6.8 29.6 50.2 5.5 3.1 0.1 
90 6.8 29.6 50.3 5.5 3.1 Tr 
120 | 6.7 29.5 | 49.2 5.6 3.2 0.1 
150 6.7 | 28.8 51.3 5.5 3.3 0.1 
180 6.5 | 29.0 | 51.0 5.5 3.0 Tr 
210 6.0 | 29.0 51.0 5.7 3.2 0.1 
240 | 6.3 29.0 | 51.0 5.4 3.2 0.1 
270 6.0 | 29.1 51.6 | 5.5 93.2 0.1 
300 | 5.7 | 30.0 | 51.4 | 566 | 3.0 | O12 


TABLE I—THE EFF E CTS. OF F HIGH | PRESSU Re 

















Pounds |Cn Hen CH4 | He co COe2 | o: 

0 8.4 | 27.5 0.3 5.0 4.0 0.2 
30 | 9.3 | 24.8 54.1 5.0 4.0 0.2 
60 6.0 23.6 55.5 6.8 3.8 0.2 
90 6.2 | 26.2 53.3 5.0 3.6 0.2 

120 6.4 | 24.0 55.6 5.0 3.6 0.2 
150 6.2 21.2 61.5 | 5.0 3.6 0.3 
180 5.8 24.4 57.3 43 {| &2 0.2 
210 | 5.7 22.9 60.2 5.0 3.1 | 0.2 
240 | 5.4 23.0 59.4 | 5.0 | 3.1 0.3 
270 | 5.6 22.2 } 60.2 | 5.2 3.0 | 0.2 
300 | 62 | 228 | 680 [| 48 3.2 0.2 














| Ne Sp. gr. B. t. u. Ck 
5.1 | 0.413 626 | 21.6 2S, 200 Graius 
} 5.1 0.411 625 20.0 
4.7 0.412 | 624 | 17.0 
4.7 | 0.411 624 | 16.0 
5.7 0.422 618 15.0 
4.3 0.407 617 14.0 
5.0 0.407 615 | 11.1 
5.0 0.408 607 9.6 
5.0 | 0.408 611 10.8 
4.5 0.403 610 6.2 
| 4.2 | 0.399 614 5.5 |HeS, None _ 
: Ui >ON ILLUMINATING GAS—SEPT. 8, 1906 
Ne Sp. gr. |B. t.u. C. p 
4.6 0.425 653 20.9 2S, 260 Grains — 
3.6 0.402 635 20.8 
4.1 0.393 587 17.6 
5.5 0.401 606 11.5 
5.2 0.390 594 11.1 |H2S, 70 Grains 
2.2 0.348 580 9.7 
4.3 | 0.371 591 8.6 
2.9 0.349 584 7.2 
3.8 | 0.357 576 6.5 
3.6 | 0.352 575 5.8 
4.8 | 0.371 | 585 | 4.7 |HeS, None 











DURATION OF FLASHES OF LIGHTNING. 


We possess as yet only pretty vague data as to the aver- 
age duration of flashes of lightning, says “L’Illustration.” 
Farady thought he could fix it at a second. Dufour claimed 
that the flashes of lightning were instantaneous, and that their 
rapid succession gave the illusion of one flash of a certain 
duration. Herr Schmidt has been devoting himself to a series 
of observations, employing a disk of ten centimeters diameter 
bearing upon a black ground a white cross, the arms of which 
were two millimeters across, the disk being set in motion by 
clockwork with a speed of 50 to 60 revolutions a second. At 
certain flashes, the cross appeared a single time, very distinct; 
the duration of lightning was, therefore, inferior to the time 
of revolution of the disk, which would represent about the 
fiftieth of a second. In more numerous cases, the cross ap- 
peared two or three times, or even more, but with a decreas- 
ing luminous intensity; the lightning had, therefore, lasted 
during several revolutions of the disk. 


The “Gas World” notes that Professor Haber has con- 
structed an instrument for studying the composition of a gas 
by finding its index of refraction. With this the amount of 
carbonic acid in products of combustion can be ascertained 
within 0.12 to 0.10 per cent by reading off the apparent posi- 
tion of an image thrown upon a scale. The apparatus is 
equally sensitive for methane, hydrogen, hydrochloric acid 
gas, and hydrocyanic acid; while for sulphurous acid, sul- 
phuretted hydrogen, chlorine, acetylene, ethylene, benzol, and 
pentane, it is from two to ten times more sensitive. 


Professor Goss of the University of Purdue has made 
some experiments toward determining the efficiency of flake 
graphite lubrication as compared with that of neat kerosene 
lubrication. The addition of one part by weight of flake 
graphite to two parts of kerosene permitted an increase of 
load from 50 pounds per square inch of projected area to 


| 





110 pounds, and decreased the co-efficient of friction from 
.00547 to .00296. A later experiment on the same journal 
with kerosene alone, after the rubbing surface had been well 
cleaned, gave excellent results, but this was probably due to 
the persistence of graphite in the microscopic pores of the 
bearing surfaces. 


WOODEN FLYWHEELS. 

After an accident to a flywheel in a large European elec- 
tric station the superintendent designed and had constructed 
a flywheel of wood which has a diameter of over 35 feet, and 
a rim width of to feet.. The thickness of the rim is about 
12 inches, and it is made up of 44 thicknesses of beech planks, 
with staggered joints. The boards were glued together and 
then bolted. The inside consists of a double wheel, the 24 
spokes of which are fastened to two hubs. Spokes and hubs 
are of cast iron. The wheel is operated at 76 revolutions 
per minute, which corresponds to a peripheral speed at the 
rim of 130 feet per second (94 miles per hour). This is said 
to constitute a record for wooden flywheels.—Power. 


FRENCH INGENUITY. 

A French inventor seems unusually prolific in adapting 
the gasoline engine to novel uses. Some time ago he applied 
small engines to a so-called “skate,” which consisted of 
wheel about 10 or 12 inches in diameter, the device being at- 
tached to each boot of the wearer and propelled by a gaso- 
line engine. A storage tank is located on the shoulders of 
the person using the skate. Now he has invented a water- 
proof casing containing a gasoline engine and its fittings, 
with a screw propellor operated by the engine. The whole 
device is strapped to the back of a swimmer, who s‘ts ver- 
tically in the water on a seat projecting from the front of 
the mechanism, and the engine is used as a means of swim- 
ming. Air bags are used as floats. One service claimed for 
the device is its adaptability to life-saving work.—The Gas 
Engine. 
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ORGANIZATION AND CONDUCT OF A NEW BUSI- 
NESS DEPARTMENT SUITABLE FOR CENTRAL 
STATIONS IN CITIES OF FIFTY THOUSAND 
POPULATION AND UNDER.* 





By Fred. D. Sampson. 





The unquestionable success of the pioneers in many 
gigantic business enterprises in this country causes the 
thoughtful to wonder at the almost insurmountable obstacles 
these foresighted “Kings of Commerce” must have encount- 
ered in the development and perfection of these mammoth 
institutions. 

In what manner were these great commercial feats car- 
ried out? By efficient organization and its indispensable at- 
tributes, initiative and action. 

The ultimate results accomplished proved that their 
methods must have been the correct ones. Their dealings 
with the public laid a foundation of unbroken confidence. 

The development of these commercial enterprises was 
the outcome of years of perseverance and courage upon the 
part of the promoters. - Prejudice had to be overcome, sus- 
picion allayed by the selling organization of these success- 
ful founders. 

The Central Station management in the past for the 
promotion of new business, has been in the hands of tech- 
nical graduates with few exceptions. Men _ thoroughly 
versed in the electrical and mechanical performance of the 
properties were under their direct supervision. 

The sale of electricity is a commercial problem, not an 
electrical one. 

The introduction of simple, direct advertising methods 
will accomplish the same results for the promotion of addi- 
tional business to the central station in the future as these 
essential methods have done for the mercantile supremacy 
of this country in the past. 

The new business department of a central station will 
be the chief factor in the growth of the sales of electricity in 
the future—supplemented only by the quality of the service 
furnished. 

The Organization. 


The executive head of this department will be known 
as the Sales Manager, who shall have direct supervision of 
the sales of electricity—the sales force and the advertising. 

This position is one of the greatest importance and re- 
sponsibility, and upon the sales manager devolves the suc- 
cess of the entire venture; he is the “business getter”’—the 
life of the entire department. 

The organization must be imbued with the spirit of 
co-ordination; the exemplification of which must be the head 
of this department; he must be the spirit of enthusiasm; his 
executive ability paramount in the training and conduct of 
the sales force. 

The sales force, or solicitors, shall comprise young men 
preferably with college educational training, of local social 
connection (the personal element is quite a potent factor in 
the solicitation and promotion of business). 

The young men should understand the technical talking 
points of the product they expect to sell,—its multiplicity of 
uses,—the approximate consumption of energy in the appli- 
cation of electrical apparatus that may be connected to the 
company’s mains. There are always to be found in the cities 
of this class, young men with technical training who have 
been apprenticed to some of the large manufacturing con- 
cerns, anxious to obtain the opportunity of furthering. their 


*(Editor’s Note:—This is the last of the papers on the 
Organization and Conduct of a New Business Department 
for Central Stations, issued by the Co-operative Electrical 
Development Association.) 


experience by entering the service of a central station or- 


ganization. Young men of this character would prove 


invaluable in this department, for the reason that their elec- 
trical training would make them familiar from the start with 
the technical features of the subject; and, furthermore, with 
factory or shop experience they would be versed in the ac- 
tual construction and performance of all classes of elec- 
trical apparatus, filling the dual position of salesman and 
engineer. In addition to the technical sales force, a young 
man would be employed for the clerical work in the office 
(some stenographic experience would be necessary in this 
position). With the increasing volume of correspondence a 
young woman stenographer could be added. 


The Conduct. 


Good advertising is a special appeal. 
interest in what you desire to advertise. 

Adherents to a single medium of advertising results in 
indifference; acute interest.is only awakened by demonstra- 
tion; the public is always ready for a novelty. 

We should open the campaign with a direct appeal in 
the form of a return postal card to every desirable house- 
holder; names of such can be obtained in telephone and 
city directories, both of which give full address and occupa- 
tion (information difficult to get through other sources and 
tedious to complete). Thus a complete alphabetical arrange- 
ment of proposed customers is procured in the simplest of 
manner. The postal cards would carry the name and ad- 
dress of the person to whom sent. Upon the reverse side 
printed in an attractive way, “Please answer accompanying 
question.” “Sign your name in full and return.” Printing 
upon return cards would read “Sales Manager,” “New Busi- 
ness Department, City.” Upon the reverse portion such 
questions as the department desired answered by party ad- 
dressed, together with room for signature. The return por- 
tion of these cards could also be enclosed with circular letters 
and other forms of literature when answers were desired, 
the card thus serving a double purpose. 


It creates a special 


Using a card system, the name of each person with ad- 
dress, date and kind of literature mailed would be filed 
alphabetically. Sufficient information could be kept upon 
this card to arrive at the exact status of each person ad- 
dressed, whether promising or not. This card for filing 
would be made out simultaneously with the first edition of 
mail matter sent. In this manner a complete record could 
be kept. The sales manager and sales force would all fa- 
miliarize themselves with the mailing list. The city divided 
into districts could be canvassed by the technical sales force 
directly following inquiries, or at regular intervals. 


A circular letter could be made very effective, embracing 
one specific each month. Plain, lucid phraseology, with prac- 
tical facts, should be the essence of these letters, especially 
in the case of letters to contemplated power users. Experi- 
ence will demonstrate that this class of service:is the more 
difficult to secure on account of false impressions as to the 
economics of operating costs. These letters should be fol- 
lowed by visits from solicitors and later by sales manager. 


Newspaper advertising is too costly to be used in ad- 
dressing a class; it should be a non-partisan medium to se- 
cure the attention of the masses. Properly carried out this 
form of advertising is of the best. The people of more leis- 
ure read both morning and evening papers. The larger ma- 
jority of possible consumers read the evening papers on 
account of their occupation during the day, hence advertise- 
ments should be maintained in both papers. Furthermore, 
the newspaper.management points with pride to its progres- 
sive advertisers, reference being made in local columns in 
direct ratio to the expansiveness of the advertisement in- 
serted. 

The language of the advertisement should be of the 
choicest. “Slang” holds the attention of nobody. 
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Illustrated advertisements could be used occasionally as 
a divertisement to the usual form. The newspaper adver- 
tising would be under the supervision of the sales manager, 
and the forms should be changed two times per week. 

The many forms of monthly bulletins or electric service 
booklets, illustrated, are probably the nearest approach to 
the ideal advertising that has been devised. 

These attractively worded and illustrated bulletins are 
more generally commented upon when sent through the 
mail than any other form of advertising; they are really 
works of art. Distributing by mail is a great advantage 
over the house to house or hand distribution—a much larger 
proportion reaching their destination by this method of de- 
livery. The bulletins also escape the association with the 
“patent medicine” and “fire sale” literature. 

A complete mailing list of bulletins should be kept on 
filing card, in the same manner as for other literature. 

Another form of illustrated advertising is that of the 
printed matter circulated free to central stations by the 
manufacturing companies introducing their many small elec- 
trical specialties, such as fans of all kinds, small motors for 
household uses, heating apparatus, special forms of incan- 
descent lamps, Holophane glass ware, shades, etc. These 
can all be had for the mere asking, and could be added to 
the mailing list to be sent at regular intervals. 

Street car advertising has not been extensively exploited, 
however, it would doubtless prove an estimable addition to 
the various systems of advertising inaugurated. 

There is one uncontroverted fact; street car advertise- 
ments are always before you; you cannot get away from 
them. Another indisputable advantage is that of the excel- 
lent system displayed in the care and frequent change of 
these advertising cards. A point might arise in case the 
street car and the céntral station systems were not con- 
jointly owned, whether this form of advertising could be 
adopted; especially if the street car and the gas companies 
were owned by the same concern. 

The display feature as an incentive to the increased and 
more general use of electricity is probably the most effec- 
tive form of advertising in vogue. 

There are many ways to advantageously display the in- 
numerable uses to which electricity can be put. A large, 
attractive sign in front of the central station offices bearing 
the inscription “New Business Department,” operated every 
night would create public interest, both in the sign and in the 
department. A display room could be opened in connection 
with the general offices of the central station, where the var- 
ious forms of lighting and lamps of different candlepower 
could be connected to circuits controlled by switches, to 
demonstrate to proposed customers the elementary control 
of electric lighting. In this connection, instructions in the 
reading of meters could be given by the sales force at op- 
portune times. 

An innovation could be introduced whereby all electrical 
contractors of unquestionable financial responsibility in the 
city would be furnished current free; provided that they 
would carry a line of electrical specialties for lighting, power 
and some heating, and display same in prominent location. 
This would be of mutual benefit and limit the quantity of dis- 
play apparatus carried by the central station. 

It would not be irrevelant to remark that the less stock 
in direct competition with the electrical contractor—the cen- 
tral station carried, the more business it will do with corres- 
pondingly less outlay. 

The duties of the staff of the new business department 
would be in a measure dependent upon the urgency of the 
specific cases requiring its attention. The routine or regular 
work would comprise a consultation each morning with the 
sales manager and unfinished business discussed and future 
work planned. For the convenience of the assistants the 
business and residence districts could be reduced to a map in 
sections, printed on public service cards, shaded by solicitor 
to represent territory covered each day with an epitome of 
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results noted on reverse side. Thus the area canvassed at 
any specified time could be ascertained at a glance. Upon 
the receipt of inquiries by mail or otherwise, the acknowl- 
edgment of same would be made, stating time representatives 
could call for interview. Complete details of result of inter- 
view recorded, as nearly as possible, same being filed in 
office under proper classification as to person, address and 
class of service contemplated. Records of this kind under 
the present system of public service cards are invaluable for 
reference, a single kilowatt is- higher than in other classes of 
lighting. There is also a growing demand for special devices 
for lighting, heating and cooking, where social functions 
enter into the question. 


Church lighting is very desirable aside from its pe- 
cuniary advantages, also by the influence it might exert 
among those not easily reached by other channels of adver- 
tising. 

These subjects pro and con must be considered as vital 
statistics in conjunction with the duties of the soliciting of 
new business. 


The relationship of the new business department to the 
operating management should be that of the department com- 
ing under the direct supervision of the manager of the central 
station. 


The sales manager would be directly responsible to the 
manager of the company. 


In all matters pertaining to the conduct and operation 
of this department, the sales manager would be the execu- 
tiye head. 

Contracts made by this department would be subject to 
the approval of the proper authority of the company—coun- 
tersigned, however, by the sales manager. 

All employees of this department should be placed upon 
a salary basis, commensurate with their worth and to the 
locality. Commissions might be considered, although the 
equity of same is very questionable, unless solicitors were 
changed from time to time to equalize the advantages of can- 
vassing in power districts. 

It must be admitted that upon the general conduct of 
office men being able to manipulate a vast amount of busi- 
ness with correctness and dispatch. The solicitors would 
refer to these files for information, not having to rely solely 
upon memory or memoranda. 

Information regarding the operation of manufacturing 
enterprises using coal, gas, or other fuels should be care- 
fully listed, statistics governing each properly compiled. 
Owners should be interested with the importance and econ- 
omy of electric drive, the indisputable points emphasized. 
The necessity of indicating the horsepower of the prime 
movers, both with and without load, must be established with- 
out contradiction; herein lies the secret of the failure in many 
cases to convince possible customers to the adoption of elec- 
tric power. The customer argues on the basis of capacity; 
load factor, through ignorance, being ignored. Demonstra- 
tion here plays an important role. .The solicitor must court 
the occasion to make a success. 

An error easily comprehended has been committed in 
the mediocre solicitation of business in the past by the de- 
clination of certain classes of service. This is a mistake, es- 
pecially in reference to residence and church lighting. In 
the first place a well-pleased customer is the best of advertise- 
ment. Secondly, the residence lighting load is carried 
through a larger total number of hours per annum, especially 
since early closing has been established in stores and business 
houses. The outlay per kilowatt in apparatus is less in resi- 
dence lighting. Furthermore, the net rate per annum in this 
department has in it the success of the company. 

The policy followed must be without reproach. 
methods above suspicion. 

To the employees “courtesy and attention to every one 
all the time.” Avoid extremes; don’t exaggerate. Patriotism 
and perseverance for the company. 


The 
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EDITORIAL. 


No. 26 


The great manufacturing centers of the United 
States are all to be found east’of the Missouri River. 
For almost all articles requiring any 
considerable quantities of raw ma- 
terial, and in the making of which 
labor and power are important 
items, the West has been, and probably for some time 
will continue to be, largely dependent upon the East. 

The output of the mines, vineyards and ranches 
of the West tend to balance the scales to some extent, 
but to build up an independent and considerable popu- 
lation in the West, more manufacturing must be done, 
and the product either used locally or sent to the 
Orient. 

The cost of labor, raw material and power should 
all be reduced before manufacturing in the West can 
materially compete with corresponding interests in the 
East. The cost of the necessary raw material is a 
matter which can only be affected by modifying the 
cost of transportation from the East in the majority 
of instances. The question of the cost of labor is one 
which will probably adjust itself as conditions become 
more uniform as regards the cost of living East and 
West. 

It is of the greatest importance, however, for the 
future of the manufacturing interests of the West that 
the cost of power may be as small as possible. Until 
the development of the oil fields of California, which 
produce great quantities of crude petroleum, the cost 
of fuel in the form of coal or wood was so great as to 


Power in the 
West. 


practically prohibit manufacturing of any character in 
the West where the quantity of power needed was of 
material consequence. 

The amount of fuel oil transported by the rail- 
roads has been so great as to cause a most serious 
shortage of cars and rolling stock, thereby not only in- 
creasing the cost of fuel oil but on occasions dimin- 
ishing the available supply, making the situation most 
serious fo rpower plants and large users of oil for fuel. 
This condition has been somewhat improved by the 
building of oil pipe lines, but even with the improved 
conditions, the cost of fuel oil would undoubtedly be 
quite a little larger than it is, were it not for the utiliza- 
tion of water power in connection with long distance 
electric power transmission. 

Fuel oil and water are today the cheapest sources 
for generating power in the West. Where transporta- 
tion charges are not excessive, power may be gener- 
ated from fuel oil at a total cost considerably less than 
the same quantity of power coud! be delivered from a 
water power system using electric transmission. 
There are, on the other hand, however, a great many 
instances, particularly where power is used for mining 
or dredging, where the cost of transportation makes it 
impossible to use fuel oil for producing steam power. 
The wise and economical joint use of water power and 
oil fuel has resulted in very materially improving the 
situation and encouraging manufacturing industries 
as a result of the reduced cost of power. 

It is probable that the available suppyl of fuel oil, 
while of great extent, is at best limited. The present 
cost of this fuel is much less than the former cost of 
coal. How long such a condition wil continue is, how- 
ever, a question. Therefore, the desirability of de- 
veloping all the available water powers of the West as 
rapidly as possible cannot be questioned, and every 
State in the West, and particularly on the Pacific 
Coast, should stand together and insist that each 
State, as well as the National Government, both do 
all within their power to encourage the construction 
of water power electric transmission systems. 


MAGAZINE NOTES. 


The December number of the “California Journal of 
Technology,, contains some interesting and instructive articles 
on widely different subjects, varying from “The Value of 
Brick in Concrete,” by Loren E. Hunt, to “Recent Methods 
in Wireless Telegraphy,” by T. C. McKay. Roland L. Oliver 
discusses the use of detonating caps in blasting, and R. T. 
Crawford gives some hints on practical computing for en- 
gineers. The Steffens process for separating sugar is de- 
scribed by Robert T. Pike, and the copper country of North- 
ern Michigan by A. A. Wheelock. The second half of a 
lecture on fluid apparatus, delivered at the University of Cali- 
fornia, by John Richards, is also contained in this number. 

The “Travel Magazine,” for January, is to be primarily 
a California number, since it is to contain articles descriptive 
of the State, its delightful climate, its enchanting scenery, its 
fertility, and its characteristic architecture. Some of the con- 
tributors will be French Strother, Helen Lukens, Gaut, Sarah 
Comstock, Percy K. Crocker, Jane Dudley, Warwick Stevens 
Carpenter, Anna McClure Sholl, and George R. King. 
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TRADE CATALOGUES. 


A catalogue of lighting specialties manufactured by the 
well-known firm of Harvey Hubbel, Inc., Bridgeport. Conn., 
is being distributed by the Los Angeles office of the Cali- 
fornia Electric Company and the Seattle office of the Western 
Electric Company. 


PERSONAL. 


Mr. C. Remschel, who is connected with the sales de- 


partment of the Allis-Chalmers has 


Company at Seattle, 


joined the list of benedicts. He was married on December 


26th. Mr. Remschel’s address is Box 1573, Seattle, Wash. 
Mr. Thomas F. Delury has entered upon his duties as 


Oakland manager for the Sunset Telephone & Telegraph 


Company. Mr. Delury has been connected with the Sunset 
Company for fourteen years. 


TORSION IN ENGINE SHAFTS. 


The fluctuation of the turning effort of pulleys driven by 
reciprocating engines causes a corresponding variation in 
the angle of twist of the shafting. This, though not percepti- 
ble to the eye, is accompanied by a rapidly changing internal 
stress which is undesirable. “The Engineering Times” re- 
cently points out that the subject of torsional vibration of 
shafting has received very careful attention in Germany, and 
the types of torsion meter employed by Fram and Foettinger 
have been specially designed to secure definite records of 
this fluctuation of stress, as opposed to the Denny Johnston 
meter, from which only the mean torque can be read; the 
German methods involve greater complication, but suggest 
some important possibilities in design. The distance be- 
tween the engine and propeller is generally considerable, and 
the shaft, therefore, should not be regarded as rigid, but 
rather as a torsional spring, more or less elastic according to 
its proportions, which is kept under stress by the opposite 
couples at its ends. With the engine running perfectly uni- 
form, as in the case of a turbine against a constant resist- 
ance, the shaft would undergo a constant stress, and the tor- 
sion would therefore be constant also, but with the fluctua- 
tion in turning moment due to pressure and weight of recip- 
rocating parts, the torsion due to the engine is far from con- 
stant. Moreover, the inevitable fluctuation in resistance at 
the other end of the shaft increases the oscillatory nature of 
the stress, and the shaft is therefore subject to torsional vibra- 
tion of a very irregular and complex character. Consequently 
the arc of torsion is continually varying, and the shaft even in 
the best (so-called) balanced engine is in a state of violent 
vibration, which, though it may easily escape the eye of an 
observer, is yet instantly detected by either of the German 
types of indicator. To emphasize the degree of this vibration 
it has been proved by measurements made by Frahm and Foet- 
tinger quite independently, one with an electrical indicator, 
the other with his mechanical type, that the arc of torsion is 
even occasionally negative. 

In the Foettinger meter a disc is fixed direct to the shaft 
in a convenient place, while a few inches from it is a second 
dise carried on a tube concentric with the shaft and as long 
as convenience permits. These discs perform practically the 
same functions as those in the Denny-Johnston meter; that 
is, the arc of torsion on the circumference of the shaft is but 
small, but carried out to the circumference of the discs is mag- 
nified in proportion. Mechanism is so arranged between the 
two discs that their relative movement is reproduced and 
magnified by the same kind of pencil arrangement that is 
found in ordinary steam indicators. The paper carrying the 


drum is also concentric with the shaft, but is placed on the 
other side of the fixed disc to that of the tube. 


The diagram 





is taken in the usual way. From these diagrams may be 
worked out the effective torque curve at any point in the revo- 
lution, and thereby the brake horsepower or torsional horse- 
power determined. 


GAS TURBINES. 


Among the prime movers of the future, the gas turbine 
is likely to rank with others now commercially practical or 
nearly so. The gas turbine is still in the experimental stage, 
and, as Mr. E. M. Speakman pointed out in a paper recently 
read before the Institution of Engineers and Shipbuilders in 
Scotland, no very great development can be expected until 
many difficulties have been overcome. One of the most 
troublesome of these is the very great velocity of rotation due 
to the high speed of the gas during explosions. A large part 
of the work done by the turbine is now used up in compress- 
ing the gases, so that the output is not a large percentage of 
the work actually done. Probably the most serious draw- 
back is the low efficiency produced by the rejection of a large 
amount of heat. This is necessary to keep the temperature 
down, since a high temperature results in a rapid disintegra- 
tion of blades and nozzles. 


A DYNAMOMETER FOR SMALL MOTORS. 


A report was submitted recently by Georg Nicolaus to 
the telegraph section of the Elektrotechnischen Verein, deal- 
ing with the testing of small motors such as are used in 
telegraph and other similar work. The dynamometer is of 
the air-vane type, and consists simply of a split sleeve which 
may be slipped over the end of the motor shaft and clamped 
in place. The outer end of this sleeve carries a rod at right 
them in any position on the two arms. Definite positions 
are marked on the arms, and by means of curves the 
power developed by the motor with the vanes in any 
position and at any given speed can be read off directly. The 
dynamometer is calibrated by means of a cradle dynamom- 
eter, upon which the test motor is placed. The apparatus is 
simple and gives a steady load, besides being cleanly and 
easy to control.—Electrical Review (N. Y.) 


LEAKAGE IN COMPRESSED AIR PLANTS. 


Few people, says “Power,” realize that leakages plays an 
important part in the efficient operation of a compressed air 
plant. Many concerns will go to great expense in installing 
high-class air compressors with compound steam cylinders 
and two-stage air cylinders, but when it comes to installing 
the pipe line the utmost.carelessness is displayed, the same 
fittings being used that would apply to a steam line, without 
the fact being taken into consideration that steam and air 
are two very different substances. The heat of the steam 
tends to keep joints tight which, if cold, would leak consid- 
erably. One has only to go into an ammonia refrigerating 
plant to be convinced of this fact. In such a plant special 
ammonia fittings are generally used to guard against leakage 
in cold pipe joints. These fittings comprise a pair of flanges 
with a rubber sleeve held between them, which is compressed 
when the flanges are drawn together. One would naturally 
believe that such a connection would be absolutely tight; but 
this is not always the case, as there are very few ammonia 
plants in which the odor of ammonia is absent. How much 
more must this leakage be in a compressed air plant where 
ordinary pipe fittings are in use and where the escape of air 
is not noticeable to the senses and so is less likely to be 
detected. 

If a vacuum were pumped upon such a system and the 
pump were stopped, it would require but a little time for 
enough air to leak in to spoil the vacuum. How much 
greater then must be the leakage outward with a hundred 
pounds pressure to induce it. 
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THE ECONOMICS OF ELECTRIC COOKING.* 


By Charlotte Dezell Seaver, B. S. 


The question of the utility, economy and practicability 
of electric heating and cooking is one which is now engag- 
ing more than usual attention. The query naturally arises as 
to whether the general use of electricity for cooking purposes, 
to the entire exclusion of fuels, might be seriously advanced; 
and, at the same time, whether it would satisfy all demands, 
as well as come within the means of people of moderate cir- 
sumstances. Magazine articles appear, from time to time, 
advocating its use on the grounds of simplicity, availability 
Nothing appears in the way of satisfactory 
The 


uninitiated would adopt its use at once, were it not for the first 


and cheapness. 
statistics, however, to corroborate the statements made. 


cost of apparatus. In almost all cases this is too high for 


people of ordinary means. 

Authentic records exist on the cost of electrical cooking 
from investigations made by Prof. John P. Jackson, of, Penn- 
sylvania State College. His experiments were made with 
entire meals, for a family of six, and covered a period of 
several weeks. The paper referred to contains a tabulated 
report for a breakfast, dinner and supper, which was thought 
to be a fair average of the whole period. It considered: 1, 
the time consumed; 2, utensils used; 3, food cooked; 4, amount 
of current used; 5, cost. The foods were not weighed nor 
measured; no account was taken of the time required for get- 
ting up the temperature to that required for effective cook- 
ing; while comparisons of relative costs were made only 
with coal. No experiments were made with gas, gasoline 
or kerosene, which are the favorite fuels for cooking in a 
The average cost per meal, including the heating 


16.6 cents. 


small way. 
of water to wash dishes, was The same foods, 
cooked on a No. 8 “Othello” coal range, required an expendi- 
ture of 3.15 cents per meal. These results show that at that 
time cooking by coal was about 19 per cent. of the cost of 
cooking by electricity. 

The aim of the present article is to give statistics and 
results of a series of experiments in electrical heating and 
cooking, as conducted in the Home Economics laboratory of 
the Thomas S. Clarkson Memorial School of Technology, 
during 1904-1905. Articles of food were cooked by electricity, 
which would give a fair estimate of its efficiency, practica- 
bility and economy for this service. The first experiments were 
made by cooking certain specific articles of food. These were 
followed by a series of whole meals, consisting of a break- 
fast, luncheon and dinner; e. g., Experiments X, XI, XII. 

The conditions governing the experiments were as fol- 
lows: 

1. All articles were weighed or measured. 

2. The amount of time required was reckoned from the 


instant that the current was turned on the apparatus till the 


operation of heating or cooking was completed. 


*Abstract of graduating thesis, presented by the author, 
for the degree of Bachelor of Science in Home Economics, 
June 9, 1905, and supplemented by post graduate work in the 
same field. 





3. With the exception of the whole meals, the same ar- 
ticles of food were cooked in coal, gas, gasoline and kerosene 
ranges, to obtain the relative costs, the fuel in each case being 
weighed or measured. 

4. Electrical heating and cooking apparatus were ob- 
tained from different companies for these experiments. 

The first group of these, designated as apparatus (A), 
consisted of (a) Stove, 6-inch, 3 heats; (b) Oven, 20x18 inches, 
3 heats; (c) Broiler 9x12 inches; (d) Tea-kettle, 1 quart; (e) 
Stewpan, 2 quarts. 

(a) The stove consists of a round disk of cast iron, on 
the underside of which are embedded the electric heating wire 
in a non-conducting and incombustible compound or cement, 
of patented composition. 

(b) The oven is a simple box-shaped arrangement, of 
sheet metal, thoroughly heat-insulated, so that it is possible 
to hold the hand against the outside, even when the oven has 


its highest heat on the inside without a feeling of discomfort. 


(c) The broiler is made of cast iron with longitudinal 
flutings, and set slightly inclined to the horizontal, with a 
drip groove at the lower edge, to allow the juice of the meat 
to run off. . 

(d, e) 


sheet copper and nickel-plated. 


The tea-kettle and stewpan are made of thin 
They are arranged to lock 


on to the stove. 


In all of the apparatus described the heating coils are 
so placed as to concentrate the heat-at useful points, while 


the supports, or bases, are non-conductors of heat. 


The efficiency of the stove of set (A) was found by rais- 
ing 2 pounds of water from 42 degrees to 212 degrees F.; 
see experiment I. 

The cooking efficiency of the oven could not be deter- 
mined exactly as there was no way of attaching a thermome- 
ter. As it was possible to hold a hand on the outside when 
bread was baked to a turn, the commercial efficiency 
was reasonably high, without undue losses; see experiments 


El, DV, 


to thirty minutes before the articles to be baked were placed 


In baking, the current was turned on from twenty 
in the oven, so as to allow for thorough heating. The cur- 
rent was turned off ten minutes before the baking was done, 
as the oven would remain hot enough to complete the opera- 


tion. 


The broiler was used in much the same way, with the ex- 
ception that the current was only turned on from five to ten 
minutes before being ready to cook, and turned off five min- 
utes before the article was entirely done; see experiment ITT. 

All costs have been estimated on a basis of four cents 
per kilowatt hour. This may be taken as a fair average net 
price of electricity in an institution or an isolated plant, where 
such service may be required. In many cities the charge on 
commercial circuits, for electric heating and cooking, ranges 
from eight to twelve cents per kilowatt-hour, though cir- 
cumstances may prevail, as to time of day and duration of 


demand, effecting slight changes in such schedules. 
The second set of utensils, Apparatus (B) consisted of: 
(a) Stove, 6.5 inches; (b) Oven, 18xtox16 inches, 3 heats; (c) 


3roiler, 11x17 inches, 3 heats; (d) Water heater, 1 quart. 


“ 


(a) The stove is similar to the stove of apparatus (A). 


(b) The heating wires are imbedded in top, bottom and 
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sides of the oven, of apparatus (B) in contradistinction to the 
oven of apparatus (A), in which latter the heat is applied 
only in the top and bottom. Aside from this, however, the 
two ovens are otherwise similar in construction; see experi- 
ments VIII, IX. 

(c) The broiler of apparatus (B) has three heats, other- 
wise it is similar in construction to that of apparatus (A); 
see experiment VI. 

(d) The water heater is made of copper, nickel-plated, 
and has electrical conductors imbedded in the bottom, thus 
making it as efficient as possible; see experiment VII. 

Remarks on Table IV. In all of the above experiments, 
there were two loaves of bread baked, weighing 1.5 pounds 
each, and in pans of size 8x6x2.5 inches. The baking was 
done in regular range baking ovens, for operations with the 
fuel specified, except in the case of kerosene, in which a 
blue-flame kerosene range was employed. 














Table V. Comparative Cost of Cooking with Various Fuels. 
‘ eee YX 
Source of heat for cooking/electricity coa gas gasoline | kerosene 
A.nount of energy or fuel 
required for given cook 
ing operation................-|1.032 kw-hr|_ 10 5 Ib. 20 cu. ft. 0 0832 gal. j0.078 gal. 
Cost (assumed ).........0.00 fo.o4 per ($7.00 per [$1.00 per 1000 |$0.15 per $0.14 per 
kw-hr. ton cu. ft. gal. _ gal. 
Cost of cooking by given 
DOCTOR oc cicccscssessceseccoccreses $0.041g $0.0367 $0.02 $o.0124 $o.0109 





*On the Pacific Coast the cost of electricity and coal is 
about twice as great as here given.—Ed. 


Results of Electric Heating and Cooking. 
Table III. 


Apparatus Sets A, B. 
Meals Served. 


Table II. Apparatus Sct B. 


No. of 


































experiment... VI VII VIII x XI xII 
Apparatas broiler water oven oven oven oven oven 
CBG sii srccsnsneese heater tove stove stove 
broiler (broiler |broiler 
water water 
heater heater 
Operation........ broiling {heating |baking |baking [getting (getting jgetting 
water reak fast luncheon|dinner 
forsix (for six 
Article, kind...|beef steak \4 mince |beef cream of |tomato 
pies roast celery soup, 
soup, toasted 
croutons, |crackers, 
lamb. roast 
chops, j|chicken 
potato, |with 
— dressing, 
aking jgiblet 
— gravy, 
iscuits, |mashed 
salad potatoes, 
dressing, |scalloped 
cheese j|cabbage 
straws, |with 
peach cheese, 
cobbler, |porter- 
cocoa ouse rolls, 
gtape ice, 
Weight (total)} r.51b. (2 Ib. 6 th. almond 
from 42 macaroons 
to 212 coffee 
degrees 
Fabr. 
Size, each ........ | \7 in.diam ae 
Time required, 
min. 
1, from cold to | 
effective cook- 
ing temp......... 10 go 20 
2, for opera- 
tion specified.. 10 35 it hr.35 mi 
3, total... .....0. 20 ir hr. 25 ” hr. 55 mit hr. 45 m|r hr. 50 m/2 hrs. 30 m. 
a an |- os bi 
Energy requir- 
= kw.-hr. 
1, from cold to 
effective cook- 
ing temp........ 0.122 0.9 0.35 
2, for opera- 
tion specified.. 0.151 0.1271 0.7 | oO 96 
3, totalkw.-hrs) 0.273 1.60 | bat 3.6 6.25 
C f | 
cost of opera- | 
tion based on | 
charge of 
four cents ' 
per kw.-hr. $0.01092 $0.005 0.064 | $0.0524 $o.144 $0.25 
eae Bi as ae pe os eo 2 See 
Remarks......... efficiency | 
found to | | 
be 87 p. c. \ 








Table IV. Results of Cooking with Coal, Gas, Gasoline and Kerosene. 














: | 
No. of Experiment........... XIII XIV XV XVI 
iii cttenes cere | coal gas gasoline kerosene 
Time required, minutes 
1, from cold to effective 
heating temp............. 53 10 20 23 
2, for baking specified... 32 45 30 43 
3, total time required 
for operation............. 85 55 50 65 
Fuel required 
i = to effective n — ‘ 
cooking temperature 3 cu. ft. 0.0416 gal. 0 0312 gal. 
2, for babies specified... 17 eu. ft. 0.0416 gal. 0.0468 gal. 
3 total fr|l ......cceeeeeeeee- 10.5 2o'eu. ft. 0.0832 gal. 0.078 gal. 





Cost of fuel per unit......... $7.00 per ton |$1.00 per rooo cu. ft./$ .15 per gal.|$ .14 per gal. 


0.0367 





Cost of baking operation $ .o2 $ .o12 $.0109 

















Table I. Results of Electric Heating and Cooking. Apparatus Set A 
No. of Experiment........... I II Ill IV ¥ 
Apparatus used................. Stove and oven broiler oven oven 
teakettle 
DOR iain siiecicsericcicccess heating baking broiling baking baking 
water bread _ cake 
2 loaves poet cients angel food|4apple pies 


Astiole, Rind.............cccscree 


Weight (total). 1.5 Ib. 





3°. 
x6x2.5in. 


BEBO, CRE coves cescocsee 1oin.tin |7in. diam 
Time required, min. 
a, from cold to effective 
cooking temperature 25 15 25 
a, for operation specified 32 as 5 
3, total minutes............. 57 11.5 & 3 
Energy required, kw.-hr. 
1, from cold to effective 
cooking temperature 0.1675 0.5795 0.115 0.3466 0.564 
2, for operation specified 0.4525 0.158 0.467 0.773 
3; total kw.-hours.......... 1.032 0.273 0.8136 1.337 
Cost of operation, based 
on charge of four, 
cents per kw.-hour..... $0.067 $0.0413 $0.0109 $0.0325, $0.0535 
Remarks............:s0.s++-e000-- Efficiency 
|found to 
ibe 57.8 p. c. 


Coal Range Experiment XIII. Four loaves of bread 
might have been baked and the upper grate of oven used for 
other purposes. Beef-steak could have been broiled and iron- 
ing done without any additional consumption of fuel. 

Gas Range Experiment XIV. Four loaves of bread 
might have been baked, and potatoes for a family of 
six might have been baked at the same time, otherwise the 
oven was at its full capacity. 

Gasoline and Kerosene Range Experiments XV, XVI. 
Potatoes might have been baked at the same time with bread, 
otherwise the oven was at its full capacity. 

Comparative Cost of Cooking with Various Fuels. The 
results set forth in the following Table V, show the relative 
average expenses of cooking by electricity compared with 
the different fuels in us, for the same kind and character of 
cooking operating, the time in each case being based on 
one hour. 

Summary of Conclusions from Experiments. From the 
foregoing results the advantages and disadvantages of cook- 
ing by electricity may be summarized as follows, at the rate 
of four cents per kilowatt-hour it would cost double that of 
gas fuel; and, at the prices ordinarily paid for electricity it 
would cost at least six times that of gas or coal, which are 
the fuels most commonly used. This fact, together with the 
initial cost of the apparatus required, would appear to fore- 
stall its general adoption at present. While the first cost 
of cooking utensils seems high, yet an outfit may be obtained 
for fifty dollars, consisting of an oven, a broiler, a griddle, 
a six-inch stove, and a flatiron; or, the following combination: 
a griddle, two six-inch stoves, an oven and a flatiron. Either 
of these outfits would serve for the necessary cooking for an 
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ordinary family of from three to six people. A very com- 
plete outfit, comprising a slate top table with several outlets, 
for electrical connections, with cords and conductors and 
the following utensils: an oven, a broiler, two stoves, a coffee 
percolator, a quart pot, and a large kettle, may be purchased 
for $110.00. This is not so much in advance, therefore, of 
the ordinary complete kitchen outfit as it might appear. 
Moreover, these cooking vessels are of nickeled copper which 
is of longer life and is more easily kept in good order than 
are ordinary utensils. Those utensils that lock on to the 
stove give the quickest service on account of the close con- 
tact. For highest efficiency those water heaters are the 
best in which the heating coils are imbedded in the bottom. 
The efficiency of a heater of one quart capacity is about 
87 per cent. 

The advantages of electric cooking from the standpoint 
of sanitation and saving of labor consist in the fact that there 
is no smoke, flame nor soot, and, of course, no ashes nor dust 
arising therefrom. 
the presence of heat, for the apparatus has the same appear- 
ance as when cold. While the cooking goes on there is 
little or no appreciable rise of temperature of the air sur- 
rounding the utensils. There is no vitiation of the atmos- 
phere and practically no radiation of heat into the room, 
which would be of great advantage in the summer. The ap- 
paratus may be readily accommodated on a table, thus doing 
away with the bulky range and its fuel. There is no labor in 
maintaining uniform heat; no danger of fire or explosion, no 
danger of personal injury or electric shock, as the voltage of 
110, which is usually employed, would not produce more than 
a slight burn on the fingers. Electricity is quite readily ob- 
tained for heating and cooking and may be used as has been 
shown at a reasonably high efficiency. The articles are of 
superior quality. The work of the oven, for example, is as 
nearly perfect as possible. The time required, from the turn- 
ing on of the current to complete the baking of a given ar- 
ticle, for instance, may be determined to a certainty. Re- 
sults which have been found the best by experience may be 
reproduced easily with the electric oven. It will not burn 
the top nor the bottom of the food but heats quickly and uni- 
formly. No particular attention is required to be given to 
what the oven contains, for there is no need of changing a 
pan containing bread or cake to get a more favorable posi- 
tion. Every loaf of bread or cake may be obtained uniform in 
height, while all are of that delicious brown so highly de- 
sired. 

The time required for cooking various articles of food is 
practically the same as by other methods of heating. It takes 
the same length of time to boil a potato of given size in one 
way as in another, to soften the fiber of meat, or to convert 
dough into perfectly baked bread. The gain in time in elec- 
tric cooking comes from the heat being so quickly available. 
For light housekeeping such as is the custom in small city 
apartments, and in larger houses during the summer months, 
no other method presents so many desirable teatures. Gas, 
gasoline and kerosene are, of course, extensively used, but 
with the disadvantages of greater heat in the room, unpleas- 
ant odors, vitiation of air, comparative uncleanliness, and al- 
ways with some danger. 

Notwithstanding all its advantages, both sanitary and 
labor-saving, the expensive utensils and the high price 
charged per kilowatt-hour for the service will nevertheless 
tend to make the general use of electric cooking of slow 
growth. We firmly believe, however, that it will win its way 
into public favor. Electricity in the near future will no 
doubt be so generated as to be brought within the means of 
almost all of the smaller home circles. The greater comfort 
and convenience, on the other hand, appeal strongly to the 
woman doing her own work, either from choice or necessity. 
Indeed, it is not too much to expect that electric heating and 
cooking may offer at least a partial and perhaps a complete 
solution of the domestic service problem, and thus meet one 


When in use there is nothing to indicate ~ 


of the highest functions of modern science in preserving the 
home from the disintegrating influence so imminent whenever 
some help cannot be obtained for the most ordinary opera- 
tions of housekeeping and home making. 


FIRES CAUSED BY ELECTRICITY AND GAS. 


In a recent address before the Berlin District Gas Asso- 
ciation, Herr Schaefer of Dessau said that statistics furnished 
by German insurance companies hardly supported the belief 
that fire risks were reduced by substituting electric for gas 
lighting. 

In 1883 the electricians were in high hopes that the 
“alleged immunity from fire risk” of electric lighting would 
enable them to get reduced rates from the insurance com- 
panies. Such reduction of rates was often spoken of, but 
never came to pass. In 1896 the Hanover Fire Insurance 
Company told their shareholders that the question of the 
comparative safety of electric lighting was by no means 
settled, but that clearly there could be no reduction of 
rates. In 1898 the German Association of Fire Insurance 
Companies memorialized the Imperial Chancellor, request- 
ing him to put electrical installations under police control 
and supervision; and a year after they remarked on the 
considerable increase in the number of fires due to elec- 
tricity. In 1901 the Dessau Gas Company inquired whether 
they could get reduced rates on replacing gas by electricity, 
and were told that under no circumstances could there be a 
reduction, but that there might be an increase unless the 
installation was put up and maintained according to the 
regulations of the Fire Insurance Association. 

In Germany there are two groups of insurance companies 
—18 private companies and 36 public associations. Both 
of these groups have published some statistics. Those of 
the former group appeared in Neumann’s “Vereinsblatt fur 
Deutsches Versicherungswesen”; those of the latter group in 
the year book of the “Mitteilungen fur die offentlichen 
Feuerversicherungsanstalten.” The author has summarized 
these statistics in diagrams, which show that the fires caused 
by gas and electricity fall far below those due to explosion 
of spirit or petroleum, or to children playing with matches. 
In 1899 and 1900, children with matches caused 1125 and 963 
fires in the purview of the 18 private companies; explosions 
of mineral oil caused 1583 and 1627; electric failures caused 
204 and 226; explosions of spirit (alcohol) 207 and 207; and 
gas explosions 158 and 199. Under gas explosions are 
reckoned acetylene, producer gas, oil gas and the like, as well 
as coal gas. 

Unfortunately, these tsatistics of the 18 private com- 
panies were not continued in this form beyond the year 
1900. The fires due to electrical causes in the years 1901-4 
amounted, however, to 265, 238, 248 and 278—absolutely al- 
most constant; but relatively to the increase in electric light- 
ing, these figures show a diminution. In 1903 there were 98, 
in 1904 there were 208 fires due to explosions of alcohol—an 
enormous number, having regard to the small extent to which 
spirit has come into use. Petroleum lamps, matches, and the 
children who play with them, seem more in need of police 
supervision than electric installations do. 

As to the 36 public insurance associations (which insure 

Unfortunately, these statistics of the 18 private com- 
panies do more business in) the results are much the same. 
Their data show the following: 





1897. 1808. 1899. 1900. Igor. 

Total number of fires...16,950 17,133 18,047 18,316 19,941 
Whereof caused by— 

Children and matches. 967 1,012. 1,128 1,080 959 


Petroleum explosions. 367 362 414 354 415 
Gas explosions ...... 67 68 65 57 87 
re 22 25 51 42 73 
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During tle five years, 5.64 per cent of all the fires were 


occasioned by children playing with matches, 2.09 by pe- 
troleum explosions, 0.38 per cent by gas explosions, and 0.23 
by electricity. The number of fires due to electricity in- 
creased much more rapidly, in comparison with those due to 
gas, than the relative expansions of electric and gas lighting 
would indicate. Here also “gas” includes acetylene, etc., as 
well as coal gas. It is worthy of note that both gas and elec- 
tricity were responsible for a relatively small number of fires. 


The statistics of the Berlin fire department show that 
the number of fires have by no means kept pace with the 
expansion of the two systems; that out of every 900 electric 
services there is one fire per annum, while with gas there 
is only one fire per 8000 services. In Berlin last year (1904-5) 
there were 12,788 fires, of which 30 were due to gas, 25 to 
electricity, 77 to children, 18 to petroleum. 

During the five years, 1900-1 to 1904-5, there were nine 
fires in electric works in Berlin; one in a gas works; 29 
fires in electric works all over Germany. During the same 
period there were 66 fires in Berlin theaters, of which 21 
were due to electricity; once to four times in almost every 
Berlin theater; and it was only the continuous supervision 
which prevented these becoming dangerous. During the 
sume period 32 shops were set on fire by electricity. 


A LOW VOLTAGE SHOP TROLLEY CIRCUIT AND 
SOME OF ITS ADVANTAGES.* 


Often the power house of a large railway system is lo- 
cated in close proximity to the repair shops, and considerable 
trouble is experienced thereby through the opening of the 
circuit-breakers in the power house and often the throwing of 
rotary converters out of phase by reason of heavy loads on 
the shop feeders, caused by.defective motors on cars or by 
accidental short circuits occurring in the shops. The ordin- 
ary voltage employed on the shop trolley wires, moreover, 
often causes the burning out of rheostats under the cars 
when attempting to move cars slowly. In addition, the high 
voltage does not permit of slow and steady pulling of cars 
in switching, and in fact introduces so many difficulties as 
to cause the question to arise as to the advisability of supply- 
ing the shop trolley circuits with a voltage considerably lower, 
say even about half, that ordinarily used on the line. 

The advantage of a reduced voltage will be understood 
by every shop man who has to do with moving cars and 
switching. With the voltage ordinarily used, in order to 
make a car move slowly, the motorman must continually 
work the controller alternately, turning the power on and off. 
When a heavy load is being pulled, this jerking of the train 
is objectionable and usually the only means of avoiding it 
is to run on the first resistance point, if this point will give 
the low speed desired. But if care is not exercised, and fre- 
quently it is not, the rheostats are likely to suffer under this 
latter method of handling the car. With about 300 volts on 
the shop trolley the car, when starting under a heavy load, 
would accelerate more smoothly, and throwing the control- 
ler to the series position would not usually give too great a 
speed. But if it should be found necessary to run on the 
resistance points, there would be very little likelihood of the 
rheostats getting too hot under ordinary treatment, as the 
current would be cut down to half what it is at present. 

In addition to the benefits gained in switching and in 
moving cars, there would be other decided advantages with 
a lower voltage on the shop trolley. There is very little dan- 
ger of a presstire of 250 or 300 volts seriously injuring any 
one who gets across the circuit with his hands or with any 
portions of his body. In fact, unless the contact is a very 








*Street Railway Journal. 








good one, such as might be caused by wet hands, the shock 
from a 300-volt circuit is so mild that it does not inspire 
that feeling of fear which most have when working with a 


600-volt circuit. With this lower voltage, therefore, there 


would be no occasion for many of the usual safeguards for 
protection when working with “live” apparatus. Much time 
would be saved by the omission of these precautions; and 
further, the freedom from fear with which the car apparatus 
would be handled would permit a great deal of the work to 
be done more rapidly. 

With regard to the fire hazard, marked benefits would 
accrue from a reduced voltage on the shop trolleys. Many 
car-house fires, it is safe to presume, have their origin in 
electric heaters which are left on over night in cars stored 
in the shops. The reduced voltage would be an effectual 
means of preventing fires from overheated electric heaters, 
as with half the current it would be almost impossible for 
the heaters to get hot enough to ignite the car. 

About the only objection from the shop standpoint which 
occurs to us to the plan of lowering the voltage on the shop 
trolley is the effect it would have on the lights in the cars. 
The car lights are frequently employed to light the interior 
when repair work is being done on the car while in the 
shops or while the car is being cleaned. With the lower 
voltage, these lights would be practically of no benefit, as 
with about 50 per cent. of the normal voltage on an incan- 
descent lamp, the filament has only a red glow and does not 
give off much light. Electrically driven air pumps would 
work slower with the low voltage, and some other minor 
disadvantages might appear. 

We admit, on the other hand, that if it were decided 
to supply the shop trolleys with a lower voltage, there 
would usually be considerable difficulty in bringing it about. 
It would be necessary either to place a resistance of a few 
ohms in the feeder from the power house or to put the shop 
feeder on a separate machine. Reduced voltage might also 
be obtained from a storage battery. The plan of using a 
separate machine would be preferable, but the cost of this 
extra machine would be rather a drawback in the first place, 
and in addition, as the load factor on a shop circuit is under 
ordinary circumstances very low, the machine supplying the 
circuit would run at a rather low efficiency for the greater 
portion of the time. 

It would be very easy and very inexpensive to put a re- 
sistance in the feeder supplying the shop circuit, but this plan 
would not give all the benefits of a low voltage, as the volt- 
age would fluctuate with the load. So far as pulling heavy 
loads and switching is concerned, the desired results would 
be obtained, but with no load on the circuit the voltage would 
be that of the generating machine, and the injury to a work- 
man getting across the circuit would be the same as at the 
present time. And in addition the fire hazard would be 
about the same as at night. With only a load of a few heat- 
ers, these heaters would become about as hot as if there 
were no resistance in the feeder. A decided disadvantage 
would develop in that the men could not get accustomed to 
one voltage, and would consequently never know just how 
quickly a car was going to move when they turned the con- 
troller handle. 

Wherever a storage battery is floated on the line and is 
available for connection, the desired voltage might be ob- 
tained by tapping in the shop feeder circuit, so that but half 
the total voltage of the line would be obtained. In such a 
case it would be necessary to connect the battery in two 
halves, and arrange switches and connections so that the 
two halves could be transposed to either the ground or the 
trolley side of the circuit. That half supplying current to 


the shop feeder would necessarily be connected on the ground 
side, and the fact that the shop circuit would have to be fed 
alternately from each half of the battery, in order to prevent 
over charging and over discharging of the battery, would 
necessitate the arrangements for transposition ef the halves. 
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ELECTRIC HOISTS. 


Electric hoists, in order to give the best service, must be 
designed and built especially to meet operating conditions. 
When so constructed, and properly installed, they are as eas- 
ily handled and give as good results as steam-driven machines, 
while they are as readily controlled, are as little liable to get 
out of order and require no more skillful operators. They 
should be heavily and substantially built, and the motor 
particularly adapted to its work. In many cases the electric 
hoist possesses very considerable advantages over air or 
steam-driven hoists, as in underground locations at some 
distance from the power source. It is much easier to run 
wires than pipes, and losses from condensation and leakage 
are avoided. 





i tail le 


shell is reinforced by deep circular ribs to take up all twist- 


ing and bending strains. The face of the drum is straight. 


The brake is of the steel-band type, with a wide face, and 


is provided with suitable turnbuckle adjustment for taking up 
the wear on the brake blocks. One end of the brake band 
is securely anchored by eye bars around the operating shaft 
and the other end has a turnbuckle attachment to the lever 
on the operating shaft controlled by the operator’s hand 
lever. 

The main gear, keyed on the drum shaft, forms the driv- 
ing member of the clutch, which is of the band friction type. 
The fixed end of the band is ‘securely anchored to the driving 
gear and has suitable adjustment for shortening the band to 
compensate for wear. The movable end of the band is actu- 


esses, ee ' . 
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SINGLE DRUM ELECTRIC HOIST DRIVEN BY AN INDUCTION MOTOR. 


The Allis-Chalmers Company, of Milwaukee, has recently 
put upon the market a line of standard machines designed to 
work under approximately the same conditions as its well- 


known small steam-driven hoists. The single-drum electric 


hoists are built for full load capacity of 15, 25, 35, 50 and 75 
horsepower and the double drum hoists for capacities of 30, 
50, 75, 100, 125 and 150 horsepower, respectively. The rope 
speeds selected for these capacities are such’as to meet aver- 
age requirements and insure reliable and economical opera- 
tion. 

The drum and motor are mounted upon a heavy, substan- 
tial cast-iron bed plate of box section, with broad bearing 
surface on the foundation. The bearings are carried on pedes- 
tals cast in one piece with the bed plate thus maintaining the 
alignment of the shafts. The drum runs loose.on the shaft 
and is made in one piece, also of cast iron. The spider hubs 
are fitted with bronze bushings, which can be replaced in case 


of wear. The drum spiders have ribbed arms, and the drum 


ated by a simple and strong arrangement of a toggle lever, 
motion to which is imparted by a collar sliding on the drum 
shaft and controlled by the operator's hand lever through 
suitable connections. When the clutch is thrown in, the band 
is tightened around the drum shell by the powerful toggle 
motion, and the pull of the rope on the drum tends to still 
further tighten the grip of the band on the shell, thus se- 
curely holding and lifting the load. Both band friction 
clutch and band brake are hand operated, the operating lev- 
ers being conveniently arranged, and provided with quad- 
rants and locking pawls. 

The gear blanks are cast from a special quality of tough, 
strong iron and have heavy rims, arms and hubs. The pin- 
ions are of cast steel. The teeth of both gear-wheels and pin- 
ions are cut. 

fo diving these hoists, the Allis-Chalmers Company fur- 
nishes cither direct or alternating current motors wound for 
the common voltages. Alternating current motors may be 
had for frequencies of either 25 or 60 cycles. 
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The controllers used with these hoists are of the drum 
type, similar to those in common use in street car service. 
On all single-drum hoists the motor is not reversed, but on 
double-drum hoists the handle or lever of the controller not 
only controls the speed but also reverses the motor, and is 
locked in the off position. The controller is securely at- 
tached to the frame of the hoist, and the lever is so located 
as to be conveniently reached and easily handled by the 
operator. The lever of the controller is also made of the 
same design as the brake and clutch levers when so de- 
sired. 

On account of its wide experience in the design and con- 
struction of mining and electrical machinery, the Allis-Chal- 
mers Company has met with considerable success in their in- 
stallation of electrically-driven hoists. 


NATIONAL STEEL TUBE CLEANER. 


The salient feature of the National Steel Tube Cleaner, 
as illustrated above, is that each blade acts independently of 
the others and is so spring-like in nature that it conforms 
very snugly to the surface which is to be cleaned. It can be 
forced through the tube with very little effort, and each plate 





removes the particles of sediment or scale within the pipe. 
Another advantage of this Cleaner is that it can be adjusted 
to fit various sizes of pipe, and if one or more of its blades 
become broken by rough usage or wear, they can be readily 
repaired at a nominal expense. 

The National Steel Tube Cleaner is manufactured by the 
H. W. Johns-Manville Co., with branches in all large cities, 
and we understand that they are meeting with great success 
in the sale of this device. 


$2,600 IN PRIZES FOR AN ELECTRICAL SOLICITOR’S 
HANDBOOK. 


The stimulating character of the papers on The Organi- 
zation and Conduct of a New Business Department for Cen- 
tral Stations, which were presented in the hope of capturing 
one of the prizes offered by the Co-operative Electrical De- 
offer 


$2,600 in prizes for the best material for an electrical solici- 


velopment Association, has led this Association to 


tor’s handbook. 

The book is to be divided into three sections, which will 
be considered separately. The first will deal with the sale of 
electricity for lighting; the first prize is $500; the second, 
$300; and the third, $200. The second section will deal with 
the, sale of electricity for power purposes; the prizes being 
the same as for the first section. The last section will be de- 
voted to the sale of electricity for heating. The winner of 
the first prize will receive $300; of the second, $200; and of 
the third, $700. A pamphlet is being prepared containing sug- 
gestions for those who intend to compete, and will be mailed 
on request at the offices of the Association, 1814 Forty-fifth 


St., Cleveland, Ohio. The commercial importance of the 


subject, together with the prizes offered, should result in the 
publication of a very commendable book. 


SOME RECENT WESTERN SALES OF THE ALLIS- 
CHALMERS CO. 


The Edison Electric Company, of Los Angeles, has or- 
dered for its hydro-electric plant on the Kern River, at Edi- 
son, Cal., eight direct-current motors with controllers and 
gearing equipment, to be used for operating 28-inch gate 
The motors will be 120 volt, series-wound machines 
shaft type, 


adapted to the service required. 


Vaives. 


of the vertical fully enclosed, and especially 
This company has installed 
on the Kern River at Caliente five 3200-kilowatt Allis-Chal- 


x 


mers alternating current generators direct connected to 
Allis-Chalmers hydraulic turbines, forming one of the largest 
long-distance transmission plants on the Coast. 

The Douglas Improvement Company, of Douglas, Ariz., 
has contracted with Allis-Chalmers Company, from whom it 
recently purchased a 325-kilowatt electric generating unit, 
for the delivery of 30 small static transformers, and 9 induc- 
tion motors to operate on two-phase current at 60 cycles 


and 2,200 volts. These motors are to range in size from 2 


to 10 horsepower, and will be used for various purposes. 


SIXTY-FIVE MILE INTERURBAN LINE IN TEXAS. 


Contracts have been let by the Texas Traction Company 
for the equipment of a sixty-five mile electric road between 
Dallas and Sherman, Texas. The new line will parallel the 
ex‘sting steam road between the two cities and will be one 
of the longest electric roads in the State. While the appar- 
atus is standard direct-current throughovt, the equipment, in 
some respects, presents several features of interest. 

The country, through which the new line is laid out, 
is flat and rolling, there being no grades exceeding 10 per 
cent., and the maximum curvature is but three degrees. In 
order to have a clear headway for operating cars, a private 
right-of-way has been established by the company, so that 
the run between Dallas and Sherman will be made in two 
hours and thirty minutes. The schedule includes a fifteen- 
minute run within the city limits of Dallas, where the cars 
must necessarily be operated at lower speeds.. While the 
main traffic will be of an express nature, stations have been 
provided about every two miles to take care of the local 
t.avel. , 

Fifteen car equipments will be provided to maintain the 
initial schedule. These will be of the standard interurban 
type, each fifty feet long, and equipped with four GE-73 (75- 
horsepower) standard direct-current motors under the 
Sprague-General Electric Type “M” system of multiple unit 
control. Each car will be further provided with General 
Electric air brakes and compressors. 

Power for the new road will be generated at.a steam 
plant at McKinney, located about midway between Dallas 
and Sherman. The main power station equipment will in- 
clude two 1,000-kilowatt Curtis steam turbo-generators work- 
ing under a steam pressure of 150 pounds per square inch at 
the throttle, with 125 degrees superheat. The turbines will 
be of the condensing type. Alternating current will be gen- 
erated at 2,200 volts and 25 cycles and stepped up for trans- 
mission to 19,100 volts. For exciting the fields, two 35- 
kilowatt generator sets will be provided. The compactness 
and low maintenance charges of these machines make them 
especially suitable for exciting units. 

The three-phase current from each of the turbo-genera- 
tors will be transformed in a set of three 330-kilowatt, air- 
blast transformers. One transformer of the same capacity 
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will be installed as a reserve. To supply air for cooling, du- 


plicate blower sets will be furnished, one set being driven by 
an induction motor, the other by a direct current motor. 
Each blower will have a capacity of 10,000 cubic feet. 

One of the special features of interest in the new road 
l'es in the rotary converter equipment. Six sub-stations will 
be provided, includ‘ng one at the main station as well as a 
portable equipment. This last-mentioned sub-station com- 
prises a special car containing a 300-kilowatt rotary con- 
verter, air-blast transformers and suitable switching appara- 
tus tor cutting into the transmission system wherever neces- 
sary. The portable sub-station renders unnecessary the du- 
plication of rotary converters at the fixed sub-stations for the 
portable equipment can be shifted to various parts of the 


line and used as aul emergency station or auxiliary in case 
of need. 


Regular sub-station equipments are to be provided at 
the main station and at four points distributed along the rail- 
road. Each of these sub-stations will be equipped with a 
300-kilowatt, 600-vclt rotary converter with the necessary 
switchboards, oil-cooled transformers and lightning arresters. 

Tse sub-stations will be inter-connected by high-tension 
transmission lines, operated initially at 19,100 volts. Eventu- 
ally, however, a transmission potential of 33,000 volts will 
probably be used, and for this purpose taps will be provided for 
“Y” connection of the transformers. With the few excep- 
tions noted the new line follows, in general, the standard 
direct-current practice of the General Electric Company. 





NEWS 


ELECTRIC RAILWAYS. 


Oakland, Cal.—E. E. Calvin, general manager of the 
Southern Pacific, says that contracts to the amount of $1,881,- 
600 have been let for work on the tranformation of the com- 
pany’s local ferry lines into electric lines. These contracts 
effect the Alameda mole lines to Fourteenth and Franklin 
streets, Oakland, and to High street in Alameda. The Seventh 
street line will be electrified as far as Melrose. 

San Francisco, Cal—The Board of Supervisors has 
adopted a resolution declaring its intention to proceed with 
the construction of an overhead electric trolley railroad with 
a modern equipment on Geary street from Kearny to Point 
Lobos avenue, and on Point Lobos avenue to Tenth avenue, 
and to Golden Gate Park. 

Oakland, Cal—The San Francisco, Oakland, and San 
Jose Railway Company has applied for a franchise, which 
practically covers the water front in West Oakland, and also 
laps over on the franchise asked for by both the Western 
Pacific and the Santa Fe roads. The Key Route people have 
an absolute ownership of several hundred acres of water 
frontage, extending from the Key Route pier, and it is pro- 
posed to establish here an immense basin, which will be 
dredged, in order to permit of the construction of berths for 
at least 100 seagoing vessels. This will involve the expendi- 
ture of several millions. The franchise asked for is for 50 
years, and except for the stipulation that electricity shall be 
used for motive power, is similar to those of the two other 
roads named, the applicants promising to grant the same 
privileges to other roads as is guaranteed by the other peti- 
tioners. 

Suisun, Cal.—Considerable interest is now manifested in 
a project for an electric railroad line in Solano County. The 
route proposed is from Vallejo north, passing through Ameri- 
can Canyon, Suisun Valley, and a mile north of Fairfield, tak- 
ing an easterly direction to Cement and through Elmira, 
Dixon and Sacramento. While the main line will not touch 
Fairfield and Suisun, Mr. Dozier, the civil engineer, states 
that a spur track can be run into Fairfield and Suisun and a 
branch line to Vacaville. 

San Diego, Cal.—A petition has been granted by the city 
council to the San Diego Electric Railroad Company for 
franchises to operate and construct three lines in the city, 
which will run on Third, Center, D, H, Eight and Atlantic 
streets, and to the wharf of the Santa Fe Railroad Company. 
Work on the construction of the South Park and Eastside 
trolley line, which is to run down C and F streets to Fourth, 
has already begun. 

Marysville, Cal.—It seems now that there will be some 
delay in installing the Northern Electric Company’s street 
railways in Marysville, and that for awhile only interurban 


NOTES 


cars will be operated here. The reason for this lies in the 
fact that the Marysville Water Company, through Attorney 
Richard Belcher, has gotten out an injunction against the 
railroad people restraining them from laying the second track 
along Fifth street. The water company claims this second 
track will be over its water mains, and will interfere with the 
repairing of the pipes or with making connections. They 
claim they had a franchise for the use of the streets first, and 
that the railroad company should move the pipes at its own 
expense. 

Martinez, Cal.—W. S. Ream, manager of th eStandard Oil 
Company, was here last week making arrangements for the 
preliminary work on the new electric street railway line which 
will cover the principal thoroughfare of this place. Mr. Ream 
announced that the material for the new line had already been 
purchased in the East, and was now on the way, and that 
within a few months the road would be completed, as it was 
the intention of the company to rush the work as rapidly as 
possible. While here he gave out the information that as 
soon as the Martinez line was completed and in operation the 
Standard Oil Company, acting under what is known as the 
Beasely franchise, proposes at once to construct a network 
of electric lines through Contra Costa County. The main 

Seattle.-—The Seattle Electric Co. announced that within 
go days the rails for the car line from Youngstown to Alki 
Point, via the shore route, will be laid. 

Seattle-—The Board of Public Works granted a permit to 
S. E. Co. to erect iron poles along Westlake boulevard. 

Wallace, Ida.—The council granted a franchise to Wil- 
liam J. Hall to build and operate an electric railway through 
the streets of the city. 





TELEPHONES AND TELEGRAPH. 


Bellingham.—Ed. Brown of Custer, was elected president 
of the Farmers’ Mutual Tel. Co. of Whatcom county. The 
directors are Luke Norton, Blaine; Ed. Brown, Custer; W. L. 
Galbraith, Lynden; P. D. Harkness, Everson; James Bailey, 
Nooksack; J. N. Miller, Ferndale, and L. G. Van Valkenburg, 
Sumas. . 

North Yakima.—J. C. Dresel, superintending architeot of 
the Pacific States Tel. & Tel. Co., states that when improve- 
ments under way here are completed they will cost $250,000. 

Puyallup, Wash.—The Sunset Telephone Co. is preparing 
to rebuild its entire exchange. 

Spokane.—According to plans filed by the Home Tel. Co. 
the new system will have two underground conduit systems 
to supply the business section of the city. 

Tacoma.—Work is progressing rapidly upon the installa- 
tion of the new switchboard of the Sunset Tel. Co. and will 
be completed about April Ist. 
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Spokane, Wash.—The Farmers’ Telephone Company, of 
Pullman, Wash., has decided not to operate in conjunction 
with the Pacific States Telephone & Telegraph Company. 
against the power companies. 
points to be covered will be Pacheco, Concord, and Walnut 
Creek, although every point of vantage in the San Ramon 
Valley will be reached, and it is extremely probable that con- 
nections will be made with an electric line from Martinez 
along the coast line to Richmond. It is expected that not 
only will the new corporation reach out for passenger traffic, 
but will also enter the freight business and open up a new 
outlet for the produce of this county. 


OIL. 


Los Angeles, Cal—A great handicap to the oil industry 
ir. Califarnia at this time is the shortage of tank oil cars, which 
has grown until it is said that there are not more than half 
enough of these in commission to handle the product. Six 
hundred additional cars are badly needed at the present time. 
In their absence it has been necessary to provide expensive 
storage accommodations, and to keep vast quantities locked 
in the ground by means of tightly plugged wells. Oil oper- 
ators and railway officials agree that it is a edplorable condi- 
tion. The latter claim that it is something that cannot be 
remedied immediately. The Southern Pacific, Santa Fe, and 
Salt Lake railroads have each ordered additional equipment. 


TRANSMISSION. 


Redding, Cal.—The Crown Deep mine, in the Lower 
€pring district, which has been sold to Philadelplhia capital- 
ists, will be operated by electricity. A pole line from Shasta 
will be put in to connect with the Northern California Power 
Company’s line. An electric hoist will be installed. 

San Bernardino, Cal——Plans for two big water power 
plants for Waterman Canyon have been drawn, and those 
backing the venture seem to be in earnest. Henry L. Green, 
of Los Angeles, states that it is the intention to install one 
power plant at the mouth of the canyon on the north bank 
of the stream. Three miles further up teh canyon the second 
will be installed. : 

Benson, Ariz.—Matt Rodgers, manager of the Santa Rita 
Water and Mining Company, states that his company will 
put in a modern Risdon bucket gold dredge of the continuous 
chain type on its placer property about the first of May. 
These are to be operated by electric power, to be generated 
by the company’s plant. The property of the company is 
about 12 miles from Sonorita. 

Kingman, Ariz.—S. R. Porter has returned from Los 
Angeles where he went on business in connection with the 
early convertion of the Gold Road mill from gasoline to elec- 
tric motive power. Some large motors have been ordered 
which will displace the several gasoline engines, and electric 
hoists will also be used on two shafts. The initial station at 
Kingman is to have capacity of 2,400 horsepower more than 
500 of which is to be used by the Gold Roads Company alone. 

Bisbee, Ariz—An electric appliance for running four 
drills is to be installed on the Oretga mine, which is situated 
seven miles south of Cananea. Bryan K. Morse is superin- 
tendent of the Oretega, and R. B. Wadleigh is general man- 
ager. 


INCORPORATIONS. 


Los Angeles, Cal—The Coalinga Consolidated High 
Gravity Oil Company is a new corporation formed at Los 
Angeles to go into the fuel oil business. The incorpoartors 
are: J. R. Johnson, E. A. Meserve, O. S. Chandler, J. P. 
Chandler, and Shirley C. Ward, all of Los Angeles. The 
capital stock is to be $2,500,000 in $100 shares, but only 14 
shares have been subscribed. 


Los Angeles, Cal.—The Vermont Avenue Water Com- 
pany has been incorporated with a capital stock of $6,000, of 
which $140 has been subscribed. The incorporators are: 
Joseph Bohon, Emil Firth, B. Edwards, Chas. Dougherty, 
and H. C. Moore, and C. T. Tamplin. 

San Luis Obispo, Cal.—The East and West Oil and Mine 
Company has filed articles here. 

San Francisco, Cal—The Sunset Monarch Oil Company 
has been incorporated here with a capital stock of $500,000, 
subscribed $50. 


Williams, Cal—The Colusa County Telephone Company 
has been incorporated here with a capital stock of $100,000. 
Directors: C. L. Schaad, G. C. Comstock, of Williams; J. F. 
Campbell, of Makwell; W. T. Rathburn and Oscar Robinson, 
of Colusa. 


Los Angeles, Cal—The Santa Ynez Oil Company has 
been incorporated with a capital stock of $500,000; subscribed, 
$1,000, by D. W. Stewart, F. A. Garbutt, W. A. Hendryx, 
L. M. Martin and W. R. Stewart, Jr. 

Los Angeles, Cal—The Earlmart Water Comapny has 
been incorporated here with a capital stock of $50,000; sub- 
scribed, $125, by H. S. Miller, W. T. Boone, R. W., W. H. and 
Anna B. Wise. 


Los Angeles, Cal.—The Palms Land and Light Company 
has been incorporated here with a capital stock of $1,000,000; 
subscribed, $70, by W. R. Wheat, C. N. Gary, M. R. King, 
J. U. Zallee, F. B. Clarke, Jr., A. J. Korbel, and E. S. Shank. 


FINANCIAL. 


Los Angeles, Cal—The daily papers have published a 
statement to the effect that E. H. Harriman has determined 
to set aside the sum of $10,000,000 for the improvements of 
the Los Angeles Pacific Railway system, which extends from 
this city to Santa Monica, Ocean Park, and Venice, and that 
he will unite with H. E. Huntington in the venture. It is 
stated that it is the intention of the Harriman agents to 
arrange for the construction of a series of subways to parallel 
Fourth street, and that a. ten-story building will be erected 
as a terminal station. Agents of Harrima ninterests are un- 
derstood to have purchased already over $1,000,000 worth of 
property on Hill street, and it is expected that .the city 
council will be asked for a franchise to construct the neces- 
sary tunnels. 


New York.—The Great Western Power Company, of Cal- 
ifornia, has filed a mortgage to the Central Trust Co. of New 
York as trustees to secure an issue of $25,000,000 in 5 per cent 
gold bonds, dated July 1, 1906, and due July 1, 1946, but sub- 
ject to redemption after five years at 106 and interest. Of 
this issue, $8,500,000 is outstanding. This company has re- 
cently incorporated under the laws of California with an 
authorized capital of $25,000,000 as the operating company for 
the Western Power Company of New Jersey. The latter is 
a holding company with $18,000,000 authorized capital stock. 
Edwin Hawley is president of the company. The Great 
Western Power Company expects to furnish power, light and 
heat to all towns in Northern and Central California. 


San Francisco, Cal.—The Commercial Petroleum Com- 
pany, whose office and principal place of business are in San 
Francisco, with works in Fresno county, has levied an assess- 
ment on one dollar per share upon the capital stock of the 
corporation, payable immediately to the secretary, Harry B. 
Gregg, at the office of the company, 142 Steuart street, San 
Francisco. 


San Francisco, Cal—The Lindsay Water ' Development 
Company has levied an assessment of $200 per share on its 
capital stock, payable at once to the secretary, F. F. Hos- 
tetter, Lindsay, Cal., Cal. The sale day is January 5th. 
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TELEPHONES AND TELEGRAPHS. 


Oakland, Cal.—A trust deed has been placed on record 
whereby the Home Telephone conveys to the Mercantile 
Trust Company, of San Francisco, all its property in Ala- 
meda County as security for a bond issue of $5,000,000, all 
of which has been taken by the Trust Company. The prop- 
erty consists of land on Franklin street south of 19 th street, 
and the telephone wires and appliances of the system. 

Reno, Nev.—The American Bell Telephone Company will 
purchase franchises of the private telephone lines in Nevada. 
Wires will be extended from Reno through Carson to Tono- 
pah, Goldfield, Rhyolite and Manhattan, thence north to 
Eureka to connect with an extension from Salt Lake, thus 
giving the Bell Company a through line from Salt Lake to 
San Francisco. G. R. Bush is visiting the principal towns of 
Nevada in the interests of the American Bell Company, as 
the forerunner of a syndicate to control all the private lines 
in this State. Mr. Bush is head of the construction depart- 
ment of the Pacific States Telephone and Telegraph Company. 
He was sent from San Francisco to inspect the different 
private lines here and report on the advisability of ecquiring 
this territory by the syndicate. In Rhyolite, Goldfield, Tono- 
pah, Manhattan, Austin Ely, and Fairview, the telephone ser- 
vice is furnished by private lines. The wires are carried only 
short distances across the country; consequently, the service 
is not as good as it could be made. It is the plan to acquire 
these private lines and merge them all with those of the 
Pacific States Company into one corporation under the Ameri- 
can Bell Company’s contract. 

San Francisco, Cal.—The highest price paid for San Fran- 
cisco real estate since the fire is represented in the purchase 
by the Pacific States Telephone and Telegraph Company of 
a lot, 66-21:6 feet, on the northwest line of Market street, 
adjoining the Crocker building. The lot was sold for $90 a 
square foot, or $6,000 a front foot. The seller was E. J. 
Hooper, and the buyer E. J. Zimmer. The company will 
erect a building on the lot to be used as a pay station. The 
station will probably transact a large ubsiness when the new 
Palace Hotel on the opposite side of Market street opens its 
doors to the public. 

Oakland, Cal.—The Committee on Auditing and Finance 
recommended that the Board of Public Works be authorized 
to buy an underground cable for the fire alarm and police 
telegraph department. The recommendation was adopted. 

San Francisco, Cal—The Board of Works has awarded 
to Harmachan & Ehrhardt a $4,340 contract for constructing 
a conduit for the city’s electric wires on Mission street be- 
tween Sixth and Ninth streets. 

Spokane.—Temporary offices have been established by 
the Interstate Tel. Co. at 112 S. Post St. 

Spokane.—A mortgage of $500,000 was filed by the Inter- 
state Tel. Co. in favor of the Spokane & Eastern Trust Co. 
to raise money for the building of an extension of the system 
to Wallace, Ida. The company will then have 450 miles in 
operation. 

The Christian Co-operative Telephone Association, of 
Sunnyside, Wash., has changed its name to the Yakima Val- 
ley Telephone Company. When the association was organ- 
ized its purpose was to furnish telephone service to its sub- 
scribers at cost. Hereafter it will furnish telephone service 
on such a basis as will earn dividends for its stockholders. 
The following trustees were elected for the year: W. P. Saw- 
yer, H. M. Gilbert, J. L. Laughlin, of Zillah, and R. D. Young 
and A. C. Webber. 

Spokane, Wash.—Announcement is made that a straight 
advance of 50 cents a day has been promised to all electrical! 
workers in the employ of the Pacific States Telephone & 
Telegraph Company, the new schedule to become effective 
Feb. 2. The advance was granted in response to a demand 
by the union at the time of its national convention in San 
Francisco, last October, and will apply to all the men em- 
ployed in the electrical department. 


A farmers’ telephone line has just been completed from 
Colville to Echo, Wash., a distance of 10 miles, and an ex- 
change will be put in at the Echo postoffice. The system will 
have 30 telephones, and will connect with the Pacific States 
Telephone & Telegraph Company’s exchange at Colville. 

Manager Van Dyke announces that bids are being called 
for for the construction of a two-story building at Wallace, 
Ida. The building is to be 35 by 30 feet and will be occupied 
by the Rocky Mountain Telephone Company. The first floor 
will be devoted to offices, storage batteries, motors and dy- 
namos. The second floor of the biulding will have a cloak 
room, lavatories and a rest room. The present system will 
be replaced by the common battery system and No. 9 switch- 
boards will be installed. The system throughout the town is 
to be reconstructed. The contemplated improvements will 
cost, it is estimated, in the neighborhood of $30,000. 

Spokane, Wash.—Temporary offices have been established 
at 112 S. Post Street in Spokane by the Interstate Telephone 
Company. Wires have been installed and the new service is 
in operation. Most of the towns in the Idaho panhandle are 
interconnected by this system. In addition to Coeur d’Alene, 
Rathdrum, Sandpoint, Wallace, Wardner and the mining 
towns in the Coeur d’Alene district, the towns along the 
St. Maries and St. Joe rivers, can now be reached over this 
company’s lines. The Rocky Mountain Bell Telephone Cor- 
pany and the Pacific States Company cover a great deal uf 
the same territory, with the exception of that bordering on 
the rivers, which constitutes the new territory opened by the 
Interstate. The temporary offices will be occupied for about 
two months, and permanent offices will be established as 
soon as a suitable site and building can be secured. 


POWER AND LIGHT PLANTS. 
Castle Rock, Wash.—H. D. Gates is preparing to rebuild 
the electric light plant at this place. 
Seattle—The Seattle Lighting Co. has taken out a per- 
mit for a two-story steel frame gas retort to cost $25,000 and 
an $18,000 steel gas generator. 


ILLUMINATION. 


Sacramento, Cal.—The State Board of Prison Directors 
has asked Governor Pardee for a new electric plant and a 
larger appropriation. 

San Rafael, Cal—The San Rafael Gas and Electric Light 
Company is about to prepare plans and specifications for the 
extension of its gas mains so as to supply San Anselmo, Ross, 
Larkspur, Corte Madera, Belvedere, Tiburon, Sausalito, and 
Mill Valley, with fuel and illuminating gas. It contemplates 
changing its plant here and removing it to tide water, where 
it will install a plant sufficient to meet the demands of these 
localities. 

Folsom, Cal.—Sealed bids are being received for furnish- 
ing and installing forty 16-candle power incandescent lamps 
in the town of Folsom for the purpose of lighting the streets 
and highways. 

Pasadena, Cal.—The Board of Directors of the Pasadena 
Merchants’ Association has voted to raise $2,000 and place it 
to the credit of the Board of Trade for use in lighting the 
new cluster posts. This action makes it possible for the 
directors of the Board of Trade to sign a contract for elec- 
tric energy with the Pacific Electric Company. 

Pasadena, Cal.—Sealed bids are being received by the 
mayor and the city council at the office of the city clerk for 
furnishing to the city materials to be used in the construc- 
tion of an electric light distributing system. Bids should in- 
clude all or a portion of the goods delivered f. 0. b. cars at 
Pasadena, and must be segregated for the several items. 
Bidders must guarantee date of delivery at Pasadena. Early 
delivery will be one of the elements consiedred. All bidders 
must submit with their bids a certified check of to per cent 
drawn on a solvent bank doing business in Pasadena. 
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NEW YEARS GREETING 


a To our many clients we desire to express our keenest apprecia- 
é tion for their continued patronage. 

Their lasting and sincere confidence in all our undertakings, 
which from an engineering standpoint are of great variety, has helped 
‘ us in the achievement of greater plans, greater designs and greater 
4 installations. 
aG We feel certain that it will give them pleasure to learn that 


during the past year our field has been constantly expanding and that 
7 - our unrivalled prestige in the higher phase of power plant engineering 
Zs 


x has been more than retained. 


To all we wish a prosperous and successful New Year. 
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Wagner ElectricMfg.Co. 
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a coil-wound armature in which rotation is main- 
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Baffie Plates. 


If interested in water power development x write for our new Bulletin No, 7 


Abner Doble | Company 


ESTABLISHED 1850 


ENGINEERS 


Fremont and Howard Streets San Francisco, U. S. A. 


EXCLUSIVE LICENSEE IN CANADA 
THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 
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Baker & Hamilton 


2 to 10 Pine Street Telephone Exchange 32 San Francisco, Cal. 


The 
New Russell $=GQi 
Self-Oiling @igameittemean 
Enclosed - aw. 


a 
En gine Will lift 24 feet. Works on any pressure. Handles water up to 150 degrees. 


THE «SHERWOOD” INJECTOR 


, embodies all the latest improvements. The parts are easily accessible, the 
With Sweet 7 Rite’ . Governor wearing parts have all been carefully taken care of and the jets designed to 
produce the most economical results. Sherwood Mfg. Co., Buffalo, N. Y 


Powell “Ready” Lever Throttle Valve 


Superintendents and Engineers 


are often in a quan- 

dry as to the best 

Valve to use re- 

quiring an instan- 

0! W EL LL taneous action and 
oe a full open way. 
ye The Powell ‘Ready’ 

Prom val for pressures up to 


75 pounds is war- 
ranted satisfactory. 
A first-class Valve, 
reliable, durable, 
no undue labor or 
friction. Always 
‘*¢ Ready,’’ easily 
operated and when 
closed is absolutely 
tight. Especially 
desirable for use on 
Pipe Lines, Sugar 
Refineries, Oil Pipe 
Lines, Oil Wells, 
Laundry Wastes, 
etc.,etc. For Trac- 
tion Engines, Launches, Steam Wagonettes and all places 
where pressure does not exceed 175 pounds, the Powell 
Titan Lever Throttle Valve will give excellent service. 
Samples furnished for test. 












This engine has been spe- 
cially designed for isolated 
plants, where the highest effi- 
ciency, perfect regulation and 
quiet running are imperative. 





Manufactured by 


THE POWELL CO. 


Cincinnati, Ohio 





Kept in stock and for sale by 
BAKER & HAMILTON, San Francisco 


























yh! 


* case snaps EEE seek eg sot OE 


MODERN 


Modern methods imply up-to-date design and con- 
struction. The design of bucket in the 


Pelton 
Water Wheel 


insures the absorption of the greatest possible 
energy from the water. A big point about the 
PELTON is that the wheel does not have to carry 
a load of water around with it. The buckets dis- 
charge the water the instant it has transferred its 
energy to the wheel. That means you reduce the 
waste power to a minimum by using a PELTON 
wheel for 


Electric Power 
Transmission 


or any other power purpose. 


SEND FOR BOOK ON WATER POWER 


THE PELTON WATER WHEEL CO. 


118 Main Street 154 Liberty Street 
San Francisco New York 
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A eee see 


$1.00 Per Day Saved 


in the 


Coal Bill 


by a 


$240 Investment 


That something more than a good boiler and a good 
engine is needed for economy few men consider when 
planning a small power plant. In illustration of this fact 
we shall cite an actual case. A water tube boiler and an 
engine were installed by a small manufacturer, and at the 
end of a year it was found that 600 tons of coal had been 
burned. The owner of this plaut was then induced to 
install a Stilwell Feed Water Heater that cost him $240. 
A year later he found that he had burned 514 tons of coal 
instead of 600. Thus he effected a saving of 86 tons of 
coal by making an investment of $240 in a feed water 
heater. Since the coal cost $3.75 per ton at the plant, the 
saving in fuel was $322 for the year. In addition to this 
the boiler needed cleaning much less frequently and was 
also saved from injury from cold feed water. 

Send for our Book ‘‘J’’ containing valuable information 
for boiler users and names of many users. 


The Platt Iron Works Co. 


SUCCESSORS TO THE 


Stilwell-Bierce & Smith-Vaile Co. 


BUILDERS OF 
Pumping Machinery, Water Wheels, 
Air Compressors and Power Plant 
Apparatus 
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Westinghouse-Parsons Steam Turbines 


P TT RRs RT een aga 








LIST OF PACIFIC COAST USERS | 


IN OPERATION 


CALIFORNIA POWDER WORKS, Pinole, Cal., 400 k. w. 
GRAY’S HARBOR ELECTRIC CO., Aberdeen, Wash., 400 k. w. ] 
EVERETT RAILWAY LIGHT AND WATER CO., Everett, Wash.. 750 k. w. 


ORDERED OR BEING ERECTED 


SAN DIEGO ELECTRIC RAILWAY CO., San Diego, Cal., 1000 k. w. 
THE EDISON ELECTRIC CO., Los Angeles, Cal., 7500 k. w. 
MT. WHITNEY POWER CO., Visalia, Cal., 1000 k. w. 
NORTH SHORE RAILROAD CO., Alto, Cal., 1000 k. w. 





HUNT, MIRK AND CO. INC. 
ENGINEERS . 
Pacific Coast Representatives Westinghouse Machine Company 


SE ET 
. 


———= 


614 Mission Street San Francisco, Cal. 


= 


Complete Power Plants 
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When You Are Looking for Boilers 


Edge Moor Water Tube Boiler 


‘ee wii nen your engine order until you have 
investigated our claims for the 


Norberg Corliss Engine 


THE TRACY ENGINEERING CO. 


San Franc Los Angeles 
DESIGNERS AND ERECTORS 
OF 


Complete Power Plants 
Jobbers of Supplies, Engineers and Contractors 

















GOULD STORAGE BATTERIES 


ighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 





Write for Prices and Particulars 


Century Electric Cavmuiiattcin 


28 Second Street, San Francisco, Cal. 


Telephone Bush 352. 
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NEW YORK BOSTON CHICAGO SAN FRANCISCO 
NEW YORK ene WIRE COMPANY 


Rubber Covered Wires Friction and Rubber Tapes 


Grimshaw White Core Grimshaw Tapes, White and Black 


Raven White Core Grimshaw Splicing Compound 


Telephone, Telegraph, High-Volt- 


Competition Splicing Compound 
~ age, Lead-Covered Cables 


Made in any width up to 26 inches 





COMPLETE STOCKS STANDARD SIZES CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 
I. T. E. Circuit Breakers 
STREET RAILWAY PANELS _ 
C.=<S. FLUSH SWITCHES 


Are Mechanically Perfect 


MUNIT WALL BOXES 
COMPLETE STOCK OF SWITCHES AND WALL BOXES CARRIED IN SAN FRANCISCO 











CHELSEA NEW YORK CHICAGO SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


Electroduct Conduit, Circular Loom Conduit 
Approved by All National Boards of Fire Underwriters 





Ul ceeeeeeeecLECTRODUCT bes sate Complete stocks all sizes carried in San Francisco 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF 


Plugged Steel Conduit Boxes 
Monitor Conduit Bushing and Locknuts 





ee. 








Large Saving Can Be Made by Using Bossert Boxes, Bushings, Locknuts, Etc. 
Complete Stocks Carried in San Francisco. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Telephone Main 1197 SAN FRANCISCO, CAL, 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER T 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "22" 29-33 Rialto Bldg., Chicago, IIl. 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure 


Send for Blue een Tests, Etc. to 


Chale 


Sole Sales Agent 


7 Arch Street, 315 Empire Building, 120 Broadway, 
BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N. Y. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF... 


Bare ald Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal, 
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“NOARK” NATIONAL CUT OUTS 


are superior in mechanical construction to any other devices 
of this kind, but their most salient feature of merit is in the 
‘‘Noark’’ Enclosed Fuses are designed on strictly 
scientific lines aud have a definite and accurate time inter- 
val of operation for all conditions of overload. For this 
reason these fuses are more economical to use than any other 


fuse itself. 


form of protective devices. 


H.W. JOWNS=MANVILLE COMPANY 


Manufacturers of Asbestos and Magnesia Pipe and 
Boiler Coverings, Asbestos Packings, Roofing, Etc. 
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Bullock Type 


Direct and Alternating Current Apparatus 








Complete Equipments for 
Electric Lighting, Power and Traction Purposes 


Transformers, Rotary Converters, Motor-Generator Sets, Frequency Changers, 
Induction Motors, Turbo-Generators 








Pacific Coast Office: Ground ain Rialto on Inedidine, ¥ No. 631 Mission Street, San Pieaeae, Cal. 
Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


















Westinghouse Single-Phase Railway System 


The more conspicuous advantages are: 


Reduced cost of power equipment. 

Reduced cost of line construction. 

Reduced cost of operation. 

Reduced cost of maintenance. 

Reduced line loss. 

Increased radius of operation from a single station. 

Elimination of the rotary converter sub-station. 

Elimination of sub-station attendants. 

A more substantial line construction. 

A decreased potential at the motor. 

A more economical and effective speed control. 

A better voltage regulation—consequently a more 
reliable and better service. 

Decreased danger of equipment from lightning. 

Entire absence of electrolytic action. 


fi 





cadkes Write for Circular 1109; it gives particulars. 
Single-Phase Railway Motors, Mounted on Truck 


Westinghouse Electric & Mfg. Co. Pittsburg, Pa. 


San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 527 S. Main St.; Salt Lake City, 151 Main St.; 
Denver, 429 Seventeenth St., and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 


The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 
\ New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Sales Offices 4 Boston, 131 State Street. Cincinnati, 1111 Traction Bldg. Philadelphia, Stephen Girard Building. 
Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building Denver, 512 McPhee Bldg. 
San Francisco,-Hunt, Mirk & Co., 614 Mission Street. 





CHICAGO AND SAN FRANCISCO 



















THE JOURNAL OF ELECTRICITY. POWER AND GAS. 
To intending purchasers of 


Electrical Supplies 


It will be greatly to your interest to con- 
sult us before placing your orders for 


G. E. ELECTRICAL SPECIALTIES ELECTRICAL GLASSWARE 
AMERICAN HEATER CO. HEATING APPLIANCES HIGH GRADE LAMPS 
H. & C. TELEPHONES AND TELEPHUNE SUPPLIES G. E. TRANSFORMERS 


| COLUMBIA BATTERIES G. E. METERS 
| INSULATORS OF ALL KINDS NOVELTIES 
And All Modern Devices and Appliances for the Use of Current 


PRICES RIGHT DELIVERY PROMPT YOUR INQUIRIES ARE SOLICITED 


Portland Genesal Electric Co. 


Seventh and Alder Streets, Portland, Oregon 





©. A. BURKHARDT, Pres: - C. A. MERRIAM, Trees Hallidie Machinery Co. 
Western Mantle Company, Inc. 


MANUFACTURERS OF 


INCANDESCENT GAS MANTLES 


SEATTLE SPOKANE 
315-317 Second Avenue South 502 First Avenue 


WE MAKE A SPECIALTY OF 


Designing and Installing Complete Equipments for 


Electric, Hydraulic and Steam Power Plants 


AS WELL AS 


MACHINE AND RAILWAY REPAIR SHOPS 


We are selling to all the Gas 
Companies in the Northwest, and 


make a specialty of catering to asin 


the trade. Our Mantles are of GENERAL MANUFACTURING INSTALLATIONS 
the highest quality, both as to Scere 
durability and brilliancy. We PROMPT SHIPMENT FROM STOCK OF 


guarantee absolute satisfaction. Machine Tools, Steam Plant Equipment 
Gas Engines 


Will be pleased toforwardsamples. 
Marine and Stationary Air Compressors 


into wd : eet ta, Rock Drills and Pneumatic Machinery 
OFFICE AND FACTORY 


28 Front Street : PORTLAND, OR 


Woodworking Machinery 
The Experience of Our Engineers Is at Your Disposal 
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TRIPARTITE STEEL POLES | weiss o. 


a, ag and 
For All Overhead Construction’ 





ide a 2 
ray The F. Bissell Co. 
Franklin Rolling Mill and Power Company Electric and Telephone 
Franklin, Pa. Supplies 
FEWER POLES. ILONGER LIFE. GREATER se 
EFFICIENCY. LOWER COST. C hk Cewvies 
Write for information to Arc Lamps 
| B. F. KIERULFF, JR., & CO. 7 
: ; ai. Write Us for Special Prices 
View of se-foot pole on 30, eee Pacific Coast Sales Agent 
of Ehison Electric Co. Los | 519 Mission Street 324 Laughlin Building Trolley Wheels 
jit San Francisco Los Angeles and Bushings 








American Balance Valve Company 


SAN FRANCISCO, CAL. JERSEY SHORE, PA. 


Balanced Slide and Piston Valves 











The Baldwin Locomotive Works a just placed an order for 320 Semi- 
Plug Piston Valves to equip 160 Pennsylvania Railroad Engines 


SEND FOR DESCRIPTIVE CATALOGUE 


American Balance ee Company 
Rialto Building San Francisco, Cal. 






MANUFACTURERS OF 


Standard 
Telephone Apparatus 
De VEAU 


VEAU Patented Automatic Switchless Telephones. 

= VEAU Patented Automatic Messengercall phones. 
VEAU Patented Flush Telephones. 
VEAU Patented Intercommunicating Telephones. 
VEAU Patented All-Metal Intercommunicating Telephones. 
VEAU Patented All-Metal Hotel Telephones. 
VEAU Patented Push-Button Telephones. 
VEAU Long Distance and Interior Telephones. 
VEAU Restoring and Non-Restoring Switchboards. 
VEAU Central Energy Telephones and Switchhboards. 
VEAU Submarine Telephones. 
VEAU Marine Telephones. 
VEAU Telephones to Aid the Deaf. 


Address: NEW YORK, U. S. A. 
Agents In All Principal Cities 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 










Brooks=Follis 


Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 





Manufacturers of all kinds of 







Electric, Hydraulic 
and Belt Elevators 





Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 








Estimates given on all kinds of Electric and Hydraulic Machinery 
Inspection of Motors and Elevators. 







Write for Prices and Details 
Electrical Repair Work a Specialty 


Holtzer-Cabot Motors 
Mica and Micanite Material 
M. I. C. Compound 
Fostoria Lamps, Wiring Supplies 






52-54 Natoma Street, near Second 


Between [lission and Howard Streets 







Telephone Main 5679 San Francisco, Cal. 


ENDLESS CHAIN SAWS 


Hemingray Insulators 
For Voltages up to 75,000 


Used the entire installation of the North eae oes 
sed upon the entire installation o e t 
' California Power Company on im h w CHINERY an 4 


% 





| CONTRACTING ENGINEERS AND Wier St ; 
Stuy 
Standard | fh iieieame i 


eT eae ad COtl Lak 
ST MMU dA eG ergot 
WOODWORKING MACHINERY HOISTING MACHI 
SMELTING MACHINERY GAS ENGI! 
aT CRT er asa 
DRYING MACHINERY AIR COMPRESSORS 
ELECTRIC MACHINERY WATER WHEELS 
See ee PA mes 
STEAM ENGINES HYDRAULIC MINING 
HEATERS MACHINERY 


ae 


World’s 


/ 
© To arr a Ls 


i os | _ 
a7 ¥- > — , 
oF aa oe } N 


mares rn IN 3494 


SA SANFRANCISCO-CALIFORNIA 
The Chas. F. Sloane Co. ‘ A ‘ware PDA al ae da oman seul / 


Exclusive Pacific Coast Sales Agents 


— 


r 





Crossley Building San Francisco, Cal.| WEST COAST LOG TURNERS 
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BARE AND INSULATED 


LEAD SHEATHED PAPER 
INSULATED CABLES Experting 


pie = Consulting EN GINEERS sestetlin 


Telephone, Telegraph and Power Transmission “Constructing =< ————————— Repairing 


AERIAL, UNDERGROUND, SUBMARINE 
Armored Cables for MINING Purposes a Specialty 
Large Quantity of WEATHERPROOF WIRE Always in Stock POWER PLANTS 
The National Conduit and Cable Co. Producing - Manufacturing - Transmitting 


146-150 Second Street, San Francisco, Cal. 
MACHINERY 
nite 2 eed ae 


lyptus, a wood par- Engines, Boilers, Pumps, Valves, Fittings, 
XATOR ticularly adapted 


oe electric insulat- ski i 
.. si he a Packing, Supplies 
gee it the best pin 
made. In use in ne 
neeak of the elec- oo 
trical transmission 
lants on the Paci- :. 
c Coast. We are Cc. B. LAMONT. J. B. BADENHAUSEN 
making pins for 
the Standard Elec- 
tric Company, the ——— 
Bay Counties Pow- aa et 
er ene: Jno. 
Martin & Co., and 


anny snore Washington St. and Railroad Ave., Seattle 
Hardwood Planing Mill Co. 34% Jose. MAIN 2990—TELEPHONES—IND. 1532 


A Superior and Economical Building Paper is 


OHMEN = ENGINES | NOX -EM-ALL 


Engines are of the highest grade open frame type, having large bear- 


ings and automatic oiling. They operate under high speeds and pres- Owing to its High Finish and Uniform Thickness it is splendidly 
sures without noise or vibration. 


we : ee ore aapeneny adapted a insulating Purposes. = is made from — fibre 
searchlight, ofte bulidings, and Fe “cae 

oy Faeries twas tee Lo fe yw 
to operate the main plant. aided : ey For prices and book containing samples of our full line, address 


steam boiler is already in use, and d a ; 

where an engineer is employed regu- ata 4 i 

larly, these lighting plants will fur- ie 7 

nish light cheaper than it can be . ; j a 


bought from the mains. 


OHMEN ENGINE WORKS é PAPER OF EVERY DESCRIPTION 


$20 Mate Gieest, San Panasiove 401-403 Sansome Street . San Francisco. 


Riveted Iron and Steel Pipe f I e e 


A new book on Elect- 


rical Insulation sent free 


FOR HYDRAULIC MINES, IRRIGATION AND POWER PLANTS. on request. 
Manufactured from the best grades of IRON or STEEL by MODERN MACHINERY 


The Schaw-Batcher Co. Pipe Works The Paraffine Paint 
503 MISSION ST., SAN FRANCISCO. 21-219 J STREET, SACRAMENTO | Company, 24 Second 


ss ; Street, San Francisco. 
Graphite Lubricants 


e 
‘FOR STEAM AND GAS ENGINES, fk | e ct r ! C ad | 
COMPRESSORS AND MACHINERY 
VALUABLE CATALOGUE 67-I AND SAMPLES FREE 


Joseph Dixon Crucible Co., Jersey City, N. J. | Nn S U | at | O nN 
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GEORGE E. CARTER & CO. 


RAIL, SHIPPERS 


POLES 


PINE CROSS ARMS 


ALL 
Round Red Cedar 





Sawn Redwood 


Crocker Building 





TOOLS 


Send 2c. Stamp for 48 Page Catalogue 
Expert workmen depend upon 


KLEIN’SS TOOLS 


For doing their best work. See that your tools are stamped 
M. KLEIN & SONS—None other genuine 





Francis Smith & Co. 


Manufacturers 
85 Fremont Street 


















San Francisco 


* 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 


\ & 
WORKS, . \, All kinds of tools sup- 
MINING “\._ plied for making pipe 
’ 
* 
HYDRAULIC, Estimates given 
when required 


IRRIGATION AND 

POWER PLANTS, WELI. 

PIPE, ETC., ALL SIZES 
& 


WATER AND OIL TANKS 
& 


We are prepared for coating all sizes of 
pipe with asphaltum 


Phone Main 545 


SHIPMENTS DIRECT FROM STUMP TO LINE 


XXXV 






San Francisco 


BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and 


MATHIAS KLEIN & SONS | ree na tedecune wy 


95 West Van Buren Street, Chicago, III. 


Examinations 


and Reports 
Power and Hydraulic Plants 


OFFICE SYSTEMS 


For Electrical Companies and 
Dealers in Electrical Supplies 





THE CARD INDEX is used by power com- 
panies for arc lamp, transformer, meter, 
installation, pole, manhole and consump- 


tion of power records. Many companies 
use it for keeping accounts of supplies on 
hand or stock records. It is unsurpassed 
for ledger accounts. Call and see the Card 
‘Ledger in actual operation with alphabet- 
ical and numerical index combined in one. 
The Vertical Letter File Sections for 
filing your correspondence, invoice, orders, 
etc., arranged alphabetically, numerically 
or geographically. 

We manufacture the original Shannon 
Files and Cabinets, Vertical Letter File Sys- 
tems, Card Indexes, Sectional Filing Cabi- 
nets, all kinds; Rapid Roller Letter Copiers. 

Catalogs free for the asking. 


Yawman & Erbe Mfg. Co. 


635-639 Mission Street, San Francisco 
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Do Not Forget Us When in Need §& | 
A | The Welsbach Light 


We make a specialty of 
The Ideal Light for Stores or Dwellings 


Will Brilliantly Illuminate a Room 
Thirty Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66B high 
candle - power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 








MATERIALS FOR POLE LINE CONSTRUCTION 






Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. 












Our No. 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 















For Electric Railways 









we manufacture 









Track Bolts, Eye Bolts, Brackets, 
Brake Shoes, Etc., Etc. 



















SPECIAL FORGINGS AND CASTINGS | 







PROMPT DELIVERY. RIGHT PRICES 























Benicia Iron Works 





Welsbach Company 


359 Sutter Street San Francisco, Cal. 





City Office and Salesroom Factory 
519 Mission Street, San Francisco Benicia, Cal. 










GET THE | Electric Generators 


BEST and Motors 


All Kinds of 


aaaeneie Electrical 
Installations 








Improved 


Electric Illuminated 
California Si ons 


~ Incandescent = 


California Incandescent Lamp Company The 5 eattle Electr IC Co. 


Rialto Building, San Francisco, Cal. 907 First Avenue, Seattle, Wash. 
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Cc Le CORY 


Telephone Main 3414 


WYNN MEREDITH 


ENGINEERS 


Rooms 910-11-12-13 Union Trust Building 


WwW. H. ALLEN 


San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engines ing and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELEOTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 





309 McKAY BUILDING 


Third and Stark Streets Portland, Or. 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814.Hayward Building, San Francisco 
Telephone, MAIN 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


229 Crocker Building 769 Pacific Elec. Bldg, 
San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 


Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way 


H. C. THAXTER 


Electrical and [Mechanical Engineer 


120-130 New Montgomery Street 


Rialto Building 
Telephone Private Exchange 580 


G. F. WAKEFIELD 


Surveyor and Engineer 





Specialty: Examinations, Surveys, Reports, Super- 


vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. LIGHTING AND POWER 





F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For Building and Equipping Complete 
Telephone Plants 


PLANTS LAID OuT CONSTRUCTION SUPERVISED 
34 Crossley Building 


BERKELEY, CAL. 


San Francisco, Cal. 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bldg. 


WwW. H. SCHOTT 
ENGINEER 


1218-1221 MARQUETTE BUILDING, CHICAGO 


Electric Railways Financed and Built Complete 
DESIGNER AND BUILDER—Central Station Heating, 


Los Angeles, Cal. 





Gas, Electric Light, Water Works and Power Plants. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(BLEOTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
113 Fulton St., : San Francisco 
(One block above New City Hall) 

A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


SMITH, EMERY & CO. 


Chemists 
and * 


Chemical Engineers 
Bureau of Inspection and Tests 


INSPECTIONS: IRON, STEEL, RAILS, PIPE, BRIDGE 
AND BUILDING MATERIAL, CARS, ENGINES, 
BOILERS, FACTORY EQUIPMENTS 
ANALYSIS oF METALS, FUELS, GAS, CEMENT, 
ASPHALTUM, FEED AND DRINKING WATER, ETC. 


San Francisco 





Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty 


Sunset Electric 


and 


Engineering Co. 


DEVELOPMENT 


Specifications, Estimates, Superintendence 


Appraisals and Advisory Reports 


J. L. LAMBIRTH, Manager 


San Francisco | 302 East Morrison Street, Portland, Or. 


San Francisco 


A. LIETZ CO. 


SCIENTIFIC INSTRUMENT MAKERS 


fev CYCLOTOMIG. TRANSIT 
cca wean sea 


San FRANCISCO, CAL. 


Established in 1882 Send for Catalogue 








cs ig 


4 


Doerr, Mitchell & Co. 


——— JOBBEk S————— 
ELECTRICAL AND GAS SUPPLIES 


Telephones, Chandeliers, 
Motors, Batteries, Etc. 


Estimates Furnished on All Kinds of Electrical Work 


The Largest House in Eastern Washington 


603 Sprague Avenue, Spokane, Wash. 
Telephone Main 1088 





Incandescent Gas Lamps Telephone Main 122 
The John Barrett Company 


‘TILE FLOORING, MANTELS, ELECTROLIERS, 

Chandeliers, Artistic Fire Place Furniture, In- 
candescent Lamps, Electrical Supplies. House Wir- 
ing and Bell Work a Specialty. New Columbian 
and Improved Monarch Grates. 





408 and 410 Morrison st. PORTLAND, OR, 


HIPPELY & MYERS 


Machinists and 
Electricians 





Experts in Electrical Machinery 
and Gasoline Engines 


224-226 Oak Street Portland, Or. 


School of 
Engineering 


Electrical Engineering 
Civil Engineering 
Mechanical Engineering 
Steam Engineering 
Gas Engineering 
Mining Engineering 
Send for Catalogue. Will be sent free by addressing 


E. P. HEALD, President 


24 Post Street >an Francisco, Cal. 
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Emerson Power Motors 


FOR ALL PURPOSES 


test lf hat tet 


A Complete Stock (oe | | f f For Operation at 
Carried at Avene = 104-1 10-115-220 Volts 
San Francisco ~“ - 60 Cycles 


a - 
iia . 
me Rn - 
al ~ ae 
he “~~ } ey 
3 are 
R 


We will be pleased to mail bulletins covering the following subjects: 


Alternating current motors, 2; horsepower and smaller 
Alternating current exhaust fans 
Alternating current pressure blowers 
Alternating current forge blowers 
Alternating current water pumps 
Sewing machine motors Polishing and grinding motors 


Motor driven air pumps Alternating current fan motors 


CALIFORNIA ELECTRICAL WORKS 


642 FOLSOM STREET, SAN FRANCISCO, CAL. 


PACIFIC CCAST AGENTS 
WESTERN ELECTRIC COMPANY 


PROMPT SHIPMENTS GOOD PRICES 
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ARC-BURST—ALL LIGHT | BACIFIC METER 


Hang This in 
rece! COMPANY 
Are Lamp and 
Ss E E 222 Mission Street, San Francisco, Cal. 
Will Save 

25 to 40 Per Cent. MANUFACTURERS OF 

of Your Light 

Bill ° 

xo Neshaniom | Wet and Dry Gas Meters, Station 


No Flickering 
No Trimming 








Meters, Provers, Gauges, Etc. 


Write for new Catalog, 
B-16, just out. 





Recently 
Improved 


a SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 
to Hang 





Has Porcelain 
Connecting 
Block in Canopy 





Prepayment Gas Meters 





Write for new 8-page 
folder. It tells about 
the turn down feature. 
és = P Our Own Patents. Strong. Simple. 
Benjamin Electric Mfg. Co. 
a Te a Se PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 
3832 CROSSLEY BUILDING, SAN FRANCISCO 





Brown- Spear-Sloane Co. 


PACIFIC COAST SALES AGENTS 


SAN FRANCISCO SEATTLE PORTLAND LOS ANGELES 


Exclusively Representing on the Pacific Coast 


ee _ 


Safety Insulated Wire and Cable Co. Crouse Hinds Co. 
American Electrical Works Hemingray Glass Co. 
[ Stromberg-Carlson Telephone Mfg. Co. Pass & Seymour Inc. 
Hart & Hegeman Manufacturing Co. National Metal Moulding Co. 
Osborn Flexible Conduit Co. Morden Frog and Crossing Works 
| ee 
| General Offices: Suite 215 Crossley Building San Francisco 


Telephone Main 3778 
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MorTor which 


“was commercially. successful 


was produced in 1892 as part 
of the S. K. C. System. | 
Many of. the early motors 


are” ‘still in daily use after 


thirteen years of constant 


service. 


Ree E OR. DESERI 


te 


fi, 
<a 
“ZUINY. 


Fs 
bi 
H 
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S. K. C. Induction Motors re- 
main remarkably superior in 
points of engineering and 
manufacture over ordinary 
apparatus of this class. 

S. K. C. Induction Motors are 
adaptable for. floor, wall, or 
ceiling use. 


PTIVE MATTER. 


SK RCE moe 


OF eerrercis MASSACHUSETTS 
Mexico City, Victor M: Braschi (© Company. 





PACIFIC COAST OFFICES 


69-75 New Montgomery 
Pioneer Building, - 


Street, 


San Francisco, Cal. 


- Seattle, Wash. 





PUBLISHED WEEKLY 


By THE JOURNAL OF ELECTRI ITY PUBLISHING COMPANY, ATLAS BUILDING, 604 Mission STREET, SAN Francisco Car. 
Entered as second-class matter May 7, 1906, at the Post Office at San Francisco, C. ‘al, under the Act of ( ungress March 3, 1879. 
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Single copies 10 cents 


OKONITE r® WIRE Standard Undergramd Cable Cu. 


Manufacturers of 





The Standard for Rubber ye ee Bare and Insulated Wires and Cables 
Okonite Tape, Manson Tane, \ll kinds for all services. Large stocks on hand at our Oakland Factory 
Candee Weather-proof Wire, PACIFIC COAST DEPARTMENT: BACON BLOCK, OAKLAND, CAL’ 
Candee (Patented) Potheads. A. B. SAURMAN, Pacific Coast Manager 
x . TITER rXy pen ~ Sub Offices: SAN FRANCISCO, LOS ANGELES, SEATTLE 
THE OKONITE COMPANY 253 BROADWAY, Wea We Factories: OAKLAND, CAL., PITTSBURGH, PA., PERTH AMBOY, N. J. 


Meese & Gottirwd Compan V yoo 
19th and Harrison Sts., SAN Peon y U LCAN 


Power Transmitting Machinery | Refrigerating and Ice Making Machinery 








Of all description. We have a larger stock of eit ceed 
Shafting, Hangers, Boxes, Pulleys, ete., than ever ee i 
Seattle San Francisco Los Angeles Vulcan [ron Works, francisco streets, Sat Francisco 
Ihe National Conduit @CableCo. | "ENSHAW, BULKLEY & Co. 
Manufacturers of ——_______——— FOR HIGH- 
TROLLEY WIRE ; os f _ | GRADE 
BARE COPPER WIRE AND CABLES en. Ca a 
WEATHERPROOF WIRES AND CABLES Sid ae. ae , = | MACHINERY 
PAPER-INSULATED CABLES Be OO > ; ooo 
FOR TELEPHONE, TELEGRAPH AND POWER — “ ee 219-221 Spear St. 
703 MONADNOCK BUILDING, SAN FRANCISCO San Francisco 


Cc. H. PENNOYER, PACIFIC COAST MANAGER ae Se 





FORT WAYN Ww KS 
HALLIDIE MACHINERY CO.| O87, WAYNE ELECTRIC WORK: 
Engineers and Machinery Merchants , was aus : 
Machine Tools, Foundry Equipment, Wood Working High Torque 4 | W attmeters 
Machinery, Special Machinery Type K a 


Main Office Branch Office 
315-317 Second Ave. South, Seattle. 502 First Ave., Spokane, Wash 


Sales Office 
SAN FRANCISCO 


403-405 ATLAS BLDG. 
: 486 


For any Circuit, 
Voltage or Frequency 






















ENGINE TYPE 


/GENERATORS 


BUILT IN ALL CAPACITIES 


| BULLETINS SENT ON REQUEST | 








National Brake and Electric Co. 


MILWAUKEE, WIS. 








i General Sales Office, 519 First National Bank Bldg. 
CHICAGO 


PACIFIC COAST MANAGER, J. F. PERRY 
| Room 101, No. 203 Telegraph Avenue OAKLAND, CAL. 


Two: 300 ) K. W. Direct —- Generators Installed for 
St. Joe Lead Co., Bonne Terre, Mo. 
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Simplex Electrical Co.. Insulated Wires and Cables.........................Boston, Mass. 
Simplex Electric Heating Co. Electric Heating Apparatus oct, viele elalelst abate see OSCORD MEER. 
Electric Machinery Co. “Generators and Motors. Be satsran .... Minneapolis, Minn. 
Mechanical Appliance Co. D. C. Motors, small sizes... . Milwaukee, Wis. 
Century Electric Co. Single-phase Motors, A.C. Ceiling Fans. . . odes oe oo > AUOUIS, MO. 
American Vibrator Co. Electric Vibrators..... : .,. st. Louis, Mo. 
Triumph Electric Co. D. C. Generators and Motors . . 3020s etcmnat, ©, 
Warren Electric Mfg. Co. Steam Turbines and A. C. Generators............ . Sandusky, O. 
Commercial Electric Co. Two and Three-phase Induction Motors.... Indianapolis, Ind. 
Jandus Electric Co. Enclosed Arc Lamps and Fan Motors. . 5 ie ohn oo OReVeIanG. CO, 
Lafayette Electric Mfg. Co. Hornberger Transformers... .....Lafayette, Ind. 
Duncan Electric Manufacturing Co. A. C. and D. C. Wati meters = ———- Ind. 
Jewell Electric Instrument Co. Portable and Switchboard Instruments .. .. ... Chicago 
De Veau Telephone Manufacturing Co. Telephones... ... Bakes .New York 
California Incandescent Lamp Co. Incandescent Lamps... ............. _.San Francisco 


REMOVAL NOT 


E are now located at our more commodious 
quarters, 56-60 Natoma Street and in a 
position to supply the trade with prompt shipments 
of everything electrical. Let us quote you on Wire- 
Conduit, Porcelain, Asbestos, Taps, Lamps, etc. 


STANDARD QUALITY IS OUR MOTTO 


STANDARD ELECTRICAL WORKS 


58 @ 6O Natoma Street Phone, Temporary 894 SAN FRANCISCO, CAL. 
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A storage battery enables a plant to be installed for average 
load and to operate on almost uniform average load at highest 
efficiency. The battery absorbs all fluctuations. 

The alternative of installing a battery is to constantly run 
generators enough to supply the maximum current demand 
that may be put upon them; torun generators at partial load 
with heavy steam consumption per kilowatt, to keep reserve 
boilers under steam—conditions under which economy is im- 
possible. | 

The actual savings in the cost of power generated have paid 
for many Gould Batteries within two years. It will pay you to 
investigate. Write for our bulletins and facts. 


Cis, SAN FRANCISCO BRANCH | 
705 MONADNOCK BLDG. | 


QUICK DELIVERIES OF 
H. M. Byllesby & Company} ELECTRICAL SUPPLIES 


(Incorporated) 
























MAIN OFFICE 
1 Wesst 34TH STREET 
NEW YORK 





v 


We are prepared to promptly furnish Generators and Motors of 


ENGIN EER S all kinds and of standard make, in particular the following: 


ELECTRIC SIGNS 


AMERICAN TRUST BUILDING, CHICAGO ELECTRIC SUPPLIES 
ELECTRIC CHANDELIERS | 

Design, Construct ELECTRIC COOKING AND HEATING | 

and Operate DEVICES | 


Railway, Light, Power and Hydraulic Plants} THE SEATTLE ELECTRIC COMPANY, 907 First Ave., Seattle 





EXAMINATIONS AND REPORTS 


HUNT, MIRK & CO., Inc. 
ENGINEERS 


. Contractors for Complete Power Plants 


RUBBER INSULATED 


WIRES 


AND 


CABLES 


Aerial Submarine 


Flameprool 
Lead Covered Steel Taped 


PROMPT ATTENTION 10 SPECIAL REQUIREMERTS 


Pacific Coast Representatives of 


THE WESTINGHOUSE MACHINE COMPANY 


} f a 


TA Ee ant TCIRG 


605 HOWARD STREET STANDARD ELECTRICAL WORKS 


SAN FRANCISCO, CAL. ENTS 
NO, 56 OM a cisco 
Now Building Permanent Offices at 153 Second Street P00 HATO NE SE. SA RAIS 
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American Circular Loom Co.. <a ay Hallidie Machinery Co. ...... s i UE ee ONE 6 bcd SA bis eo ce de ces 
American Conduit Co. .......... Vv Hemingray Insulators ........ XV Partrick, Carter & Wilkins Co....... 
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Barret (00; THe JORN «i .se0ns ccc xiii SR Ee Ee aa “se Phoenix Glass Co., The. opal ae 
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Electric Appliance Co.............. viii Pacific Engineering Co............ xii Vulcan Iron Works..........+. oce, & 
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Kilbourne @ Clark Co. |RISDON IRON WORKS 
—— 
Electrical Seales ne eidibneey Smelter Equipment 


Gasoline Engines and Supplies 








Lead and Copper Furnaces 
Power Machinery Blowing Engines 
Heine Boilers 
Mining Machinery of all Kinds 





113 Marion St. Seattle, Wash. 


WATSON MOTORS The 


311 STEUART ST., SAN FRANCISCO, CAL. 


Phoenix 
Glass Co. 


PITTSBURG 
NEW YORK 
CHICAGO 

















Manufacturers of Electric Globes 
and Shades, both Arc and Incan- 
descent, Inner and Outer Globes 
for all Enclosed Arc Systems 
CATALOGUES SENT ON REQUEST 





Mine 


WATSON TYPE ‘‘D’’ MOTOR 


ARE RECOGNIZED AS STANDARD FOR THE 
INDIVIDUAL MOTOR DRIVE 





No. 16 CATALOGUE....Incandescent. Electric Globes, 
Shades, Etc. 


No. 17 CATALOGUE....Inverted Gas Lamp and Incan- 
descent Gas Glassware 


MANUFACTURED BY 


THE MECHANICAL APPLIANCE CO. 


FACTORY, MILWAUKEE, WIS. 





STANDARD ELECTRICAL WORKS, PACIFIC COAST AGTS. 


56 & 60 NATOMA ST., SAN FRANCISCO 


OUTER GLOBES all systems INNER GLOBES all systems 





ce 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. v 
CONTENTS THE ELECTRIC STORAGE BATTERY CO, 
Electric Gold Dredge No. 3, of Conrey Placer Mining Co., Philadelphia 99 
at Ruby, ih koh aaa Anan ketiet eee oReA 535 “Chloride Hiccumulator: ‘ Lighting Plants 
Alternating Current Networks... i... oc ciccscccccecseces 537 66 Exide” Batteries for sparking purposes and for 
High-tension Ligptmeg PROGCHON. .... 666s disks cans 537 Oakland, Los aaalen, Vemma Portiand o attle, Salt Lake 
UE INES ofeincnc s voter ss cass eaaux Wieaeeeden aad 539 City, Spokane. 


The Effects of High Pressure upon Illuminating Gas..... 540 | 525 Thirteenth Street . ~ - OAKLAND, CAL. 


Duration of Flashes of Lightning....................006- 541 
Organization and Conduct of a New Business Department 
Suitable for Central Stations in Cities of Fifty Thou- 


sand Population: and Undé#.... ..~ 6.600655 cca cccces 542 

EDITORIAL— 
ee: ST a id ik icin iceckeeaneccteaeae 544 AN N () lf N [ FM ENT 
Magazine Notes .o.60c ones sve es a -lacetaldhavaiaraltn etacala 5: stand ata aaa 544 
POND Series. SER ee oe 545 
MAUS  CANGGAER so tis Sons anther eiot kava ck ae Paee 545 
I a aE IDS ik hn ae sh deka de bcmaeans 545 
Rk NY vicar en beds dieses th isainek dananaeeeen 545 THE PUBLISHERS OF THE 
A Dynamometer for Small Boats..............00cesseces 545 
Leakage in Compressed Air Plants...................02- 545 JOURNAL OF ELECTRICITY 
The Economics of Electric Cooking..................... 546 
Fires Caused by Electricity and Gas..................00- 548 POWER AND GAS 
A Low Voltage Shop Trolley Circuit, and some of its Ad- 
VtTGE - <c5. W's Jk Gotntie tb aed wa ahaa ener ee een 549 Urgently request all old subscribers 

STS 55 5.254 AE eh nn oelbas Seneca area tee 550 who have not been receiving their 
Be We MRTG NE coc cee iera, bain al characte irae pak wea ator at ataea ere a 552 Journals since the first of May to 


notify them at their earliest con- 


i venience—and also please take notice. 
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MANUFACTURERS OF 


later date. 
Wet and Dry Gas Meters, Station Meters Respectfully, 


Provers, Gauges, Etc. TECHNICAL PUBLISHING COMPANY 
917 and 919 Monadnock Bldg., San Francisco, Cal. 


H. G. AYL.SW ORTH 


TELEPHONES and 
ELECTRICAL SPECIALTIES 


A Complete Stock of TELEPHONES 
HOUSE GOODS and CONDUITS Telephone FRANKLIN 1533 
for immediate shipment —== 


501 LEAVENWORTH ST., Cor. O’Farrell 





* Office Atlas Bldg. 604 Mission St. 
SAN FRANCISCO 











“MOULDED MICA” LAMP SOCKETS 


| 


These Lamp Sockets are particularly 
recommended for use in mines, tun- 
nels and other damp places.. They 
are insulated with ‘““Moulded Mica”’ 
the'most durable insulating material 
known; are absolutely water-proof, 
unaffected by moisture and practic- 
ally indestructible Furnished with 
stranded rubber covered braided leads 
six inches long. 


WRITE NEAREST BRANCH | 






FOR SAFETY AND BCONOMY USE 


“AMERICAN” CONDUIT 


Safe because it renders the building lightning and fire-proof 
Economical because easily laid and smooth inside 


The AMERICAN CONDUIT MFG. CO. Keystone Bldg. Pittsburg 


H. G. AYLSWORTH, Representative, 501 Leavenworth, Cor. 0’Farrell 






FOR FULL PARTICULARS 





36,000 H. P, _ ||] #¥JOHNSMANILLE Co, 


203 E. FirtH STREET, Los ANGELES 516 FIRST AVENUE, SOUTH SEATTLE 
(392) 











3 PELTON UNITS 


THE RECORD FOR IMPULSE WATER WHEELS 


HETHER for temporary or permanent 
work, hard or easy, intermittent or con- 
stant, Northern Machines better shop 
and factory power transmissions, facili- 
tate work, save power, time and labor. 








= Used by progressive, successful work- 
ers in all industries. 


THE PELTON WATER WHEEL CO. NORTHERN ELECTRIGAL MFG. CO. ...svovsecr=. 


19TH & HARRISON STS. 143 LIBERTY ST. tab-ttb Atdas Baden er chee Sones, BAe, PRANCIOCO, CAL. 


« SAN FRANCISCO NEW YORK 


PARTICULARS ON REQUEST 
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Za ccox sone ¥ ff] U.S. CastironPipe & Foundry Co, 
= : | Cast Iron. Pipe 
» Perfect 


In all regular sizes, 3 in. to 84 in. 
Contact 


For WATER, GAS, SEWAGE, DRAINS, CULUERTS, 

etc., Flanged Pipe, Flexible Joint Pipe, Special 
Castings, Large Cylinders, Heavy Castings. 

Means more than in- 

creased conductivity 

—it means longer 


life to the joint be- 
cause corrosion can’t 
take place. 


Cook’s Self - Welding 
Wire Joint 




















General Offices: 
71 BROADWAY NEW YORK. 
Cable Address, Uscipipe, New York. 


Pacific Coast Sales Office: 
507 UNION TRUST BUILDING SAN FRANCISCO. 


0. C. GOERIZ & COMPANY 


HYDRAULIC AND MECHANICAL EXPERTS 


Pacific Coast Agents for 
SCHUTTE & KOERTING CO., PHILADELPHIA, PA. 


Chemical Spray Nozzles, Absorption of Abnoxious Fumes or Gases 


makes a permanently Complete Condensing and Water Cooling Plants 


perfect joint every 
time. Free sample 
to show you. 


1164 ELLIS STREET, - SAN FRANCISCO 





Do not Forget Us When in Need 
We make a Specialty of 


Materials for Pole Line Construction 


Foundry, Machine and Wood Shop Work of all Descriptions. 








} “Frank B. Gook 


] Y Yy 
— CHIGAGS ve i lj X Prompt Delivery. 
©} rac. Coast Ages. San ey, Y \ Yj | BENICIA IRON WORKS Benicia, Cal. 
jg hee, Sail OS) > San Francisco Office, MONADNOCK BLDG. 
' La a a) COOK JOINT AFTERTWISTING Phone Oakland 7584. 





The EQUIPOISE pee’ 


Made exclusively by OLIVER MANUFACTURING CO., 3it2QoSarsom, Steet 





I 





Works like the Human 
Arm...Just as essential 
as the Phone Itself... 


Your Phone Always 
at Arm’s Reach and 
Never in the Way 


Century-Klein Electric Company 
Telephone Temporary 2591 ee oe 623 Sansome Street, SAN FRANCISCO 








a 
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TRANSMISSION 
LINE 
EQUIPMENT 


ELECTRIC. 
RAILWAY 
MATERIALS 





CAST IRON WATER, 
GAS and 
SOIL PIPE 


“VICTOR” ~~ ALUMINUM WIRE 


INSULATORS 


are made of the highest grade FOR ELECTRIC POWER TRANSMISSION 
porcelain under expert super- AND RAILWAY FEEDERS 


vision. Electrical and mechan- 
ical tests are exhaustive and in- 
sure the purchaser against weak 


or defective insulators. Aluminum Company of America 


Formerly THE PITTSBURG REDUCTION CoO. 


PIERSON, ROEDING PITTSBURG, PA. 


& C0. Pacific Coast Agents 
Type 341 Insulator for 60,000 volts 


PIERSON, ROEDING & CO. 
LOCKE INSULATOR MFG. CO. is cae awe AGENTS 


VICTOR, N. Y. 





COMPRESSED TERMINAL and SOLDERED BEMEN |F YOU HAVE GOVERNOR 
. 2 vim = PROBLEMS... 


submit your data and 
get our recommendations 
and guarantees 


PIERSON, ROEDING & CO. 





RAIL BONDS » 
OHIO BRASS CO. MANsFiELD, onto ——— Pacific Coast Agents 


LOMBARD GOVERNOR CO. 
ASHLAND, MASS. 


PIERSON, ROEDING & CO. 


PACIFIC COAST AGENTS 


407-415 Monadnock Building, San Francisco, Cal. 


Telephone Temporary 2110 
Branch Offices 


COLMAN BUILDING - - SEATTLE, WASH. PACIFIC ELECTRIC BUILDING ~- LOS ANGELES, CAL. 


. 





Viii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





zs an assured fact before a machine 
leaves the shop. Shipment ts not 
made until we are fully satisfied in 
every particular regarding its per- 
formance and economy. 


We do our experimenting at home, 
not after installation. 


The Westinghouse Machine Co. 


ae eUILDeRs or Steam Engines, Steam Turbines, Gas Engines and the Roney Stoker 

















For the Pacific oast and Adjoining ey. 7 HUNT, sae & CO., San Francisco 
INSULATO RS [f Your Jobber Will Not 
cane ieee ees ate tay e iy 1 Suppl Yy You With 

Patent Drip Petticoats 


We have a large quantity of HEMIN- . 
GRAY Glass Insulators for Telephone, P e & S. Material 
Electric Light and = Voltage Work. 


Let us know promptly. 
We will supply you 
direct or tell you of a 
jobber who is up-to-date, 
if you prefer to pur- 
chase of a jobber: : : 


PASS & SEYMOUR Inc. 


SOLVAY, N. Y. 





Pacific Coast Sales Offices: 


Electric Appliance COMpANY |. tezanecie Sen Francis 
Pacific Electric Bldg. Union Trust Bldg. 


315 MAIN STREET Seattle, Alaska Bldg. 
SAN FRANCISCO 
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GEO. E CARTER CO. 
2. CARTER CO. | WAGNER ELECTRICMFG.CO, 


SAWN REDWOOD ce ee ea eee emer 
3637 CLAY STREET, SAN FRANCISCO. | MAIN OFFICE AND FACTORY ST. LOUIS, U. S. A. 





Telephone West 6824 





<iT MAY SURPRISE YOU to know that there 
is a remedy for transformer troubles: We 
have in the past two years taken over the 
transformer business of a number of central 
stations who had been buying other makes of 

transformers, and almost completely elimin- 
ated their troubles in this direction. 


California Incandescent Lamp Co. 
Have Reopened at 


No. 56 and GO NATOMA ST. 
SAN FRANCISCO 


BROOKS=-FOLLIS ELECTRIC CORP. 


Electrical Supplies of all Kinds in Stock 


214 FIRST STREET, Cor. Tehama SAN FRANCISCO 
OAKLAND, 563 13th Street 


Francis Smith d& Co. 


Riveted Pipe, Water and Oil Tanks, Smoke Stacks and 
General Sheet Iron Work. 
In Operation and Taking Orders. 
Office and Works: 


EIGHTH AND TOWNSEND STS., 








Our transformers are put out 2 
under a guarantee, which is in 

effect an insurance policy in 

your favor, guaranteeing their 

good behavior and long last- 

ing qualities. 





Our bulletin No. 72 FE. will tell you more about 
this, and any of our district managers will be glad 
to call upon you. 


Portland Office, 301 McKay Bldg. 
San Francisco Office. 1701 Geary St. 


Oakland Office, 404 12th St. 
SAN FRANCISCO. 





COM EU NT ated yA RCO A ed 


CLASSIFIED LIST OF ADVERTISERS—CONTINUED 








| | 

Pumps, Steam Steam Packing. 
Allis-Chalmers Co. Johns-Manville Co., H. W. 
Henshaw, Bulkley & Co. 


Hunt, Mirk & Co. ‘ 
Moore & Co., Chas. C., Inc. Storage Batteries 


C. H. Wheeler Mfg. Co. 


Underground Electrical 


Conduits 
Pierson, Roeding & Co. 


Telephones and Supplies 
Aylesworth Co., H. G. 
Brooks-Follis Elec. Corp. 
California Electrical Works 

The Electric Storage Co. | Electric Appliance Co. 

Gould Storage Battery Co Kilbourne & Clark Co. 

ai 7 F | Standard Electrical Works 
Century-Klein Electric Co. 


Vibrators 


Pumps—Aijir Lift and Artesian Electric Mfg. Co. 


Henshaw, Bulkley & Co. 


Cc. H. Wheeler Mfg. Co. Valves 


Moore & Co., Chas. C., Ine. 


Occidental Mach. & Eng. Co. 
Standard Elec. Works 


| Supplies, General Electric 
Railroad Supplies. ba . i 
Johns-Manville Co., H. W. 3rooks-Follis Elec. Corp. 


California Electrical Works 

Electric Appliance Co. 

General Electric Co. 

H. W. Johns-Manville Co. | 
| 


Telegraph Apparatus 
Aylesworth Co., H. G. 
Roofing Century-Klein Electric Co. 


Bonestell, Richardson & Co. 
Paraffine Paint Co. : a ae 
Allis-Chalmers Co. 
Abner Doble Co. 
Pelton Water Wheel Co. 


Hunt, Mirk & Co. 


Ties 
Kilbourne & Clark Co. The Lindsley Bros. Co. 
Northern Electrical Mfg. Co. 
Standard Elec. Works 
Westinghouse Elec. & Mfg. Co. 


Century-Klein Electric Co. | 


Roofing Materials. 
Johns-Manville Co., H. W. 
Tile Flooring 


Barrett, John Co. 


Steam Engines 


Hallidie Machinery Co. 
Henshaw, Bulkley & Co. 
Risdon Iron Works 
Hunt, Mirk & Co. 


Water Wheel Governors 
Allis-Chalmers Co. 
Pelton Water Wheel Co. 
Pierson, Roeding & Co. 


Tools, Insulated. 


Switches Johns-Manville Co., H. W. 


Soil Pipe and Fittings The Pacific Electric Mfg. Co. | 


Pierson, Roeding & Co. | Transformers 


Soldering Outfits. Switchboards Allis-Chalmers Co. 


L. B. Allen Co. 


Steam Plant Equipment 


Hallidie Machinery Co. 
Henshaw, Bulkley & Co. 
Tracy Engineering Co. 


Steam Engines 


Hallidie Machinery Co. 
Tracy Engineering Co. 


Steam Boilers 
Hallidie Machinery Co. 
Henshaw, Bulkley & Co. 
Tracy Engineering Co. 6 


ob 


Aylesworth Co., H. G. 

Bay Shore Elec. Const. Co. 
Bossert Elec. Cons. Co. 
California Electri-al Works 
Cole Co., John R. 

General Electric Ca 
Standard Electrical Works 


Westinghouse Elec. & Mfg. Co. 


Wagner Elec. Mfg. Co. 
Century-Klein Electric Co. 


Tape 


Cole Co., John R. 

Electric Appliance Co. 
Okonite Co., Ltd. 
Century-Klein Electric Co. 





California Electrical Works 
Electric Appliance Co. 

Fort Wayne Electric Works 
General Electric Co. 
Kilbourne & Clark Co. 
Standard Electrical Works 


Westinghouse Elec. & Mfg. Co. 


Wagner Elec. Mfg. Co. 
Century-Klein Electric Co. 


Turbines, Steam 


Allis-Chalmers Co. 
Kilbourne, Clark Co. 
Hunt, Mirk & Co. 


Traps, Steam 


Moore, C. C. & Co., Ine. 





Wires and Cables 


California Electrical Works 
Cole Co., John R. 

Electric Appliance Co. 
Okonite Co., Ltd. 

Nat. Conduit & Cable Co., The 
Roebling’s Sons Co., John A. 


Simplex Electrical Co., The 
Standard Electrical Works 
Standard Undergrnd. Cable Co. 
Century-Klein Electric Co. : 


Woodworking Machinery 


Hallidie Machinery Co. 
Henshaw, Bulkley & Co. 
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APPARATUS _ 
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C) FROM LINE~ 





OUR COMMON BATTERY | 
TELEPHONE CIRCUITS ' 


In Figure 1 we show a simplified diagram 
of our balanced bridge talking circuit, which 
is exclusively used in all our common battery 





















telephones. 
LEFT MIDDLE RIGHT 
HAND POST HAN 
LINEO Cp IUMPER Fy LINE 
POST POST ‘3 
BALANCED BRIDGE COIL ~ 
XO Us “<= DIRECT CURRENT. =~.» VOICE CURRENTS. 
NOER Conmamme. FIG. 1 
Moor CR ” 
Fray, SwiTcr . ‘ ss 
§ 2 In Figure 2 is shown the actual wiring of 
our common battery telephone with the bal- 
TRANSMITTER anced Wheatstone bridge coil as it isemployed 
NON-INOUCTIVE p+ -in practice, keeping the direct current flow 
WINDINGS ; 
NaN Naf. rv; from the receiver, while the voice current, 
ical which is alternating in effect is received at 
i maximum value, thus with the Dean transmit- 
\SERETARDATION i ter and receiver the servicé received from our 
WINDINGS B : ; 
eas aii Aiea common battery telephone is of the highest 
ON SPOOL HEADS =f efficiency--the reason for the great demand. 


Our 32-page bulletin, No. 102 (Free for 
the asking) gives full description of circuits 
in of common battery telephones. 


BRANCH OFFICES ; 
WATER WORKS BUILDING 542 BYRNE BUILDING 


Department 6 Department 6 
Kansas City, Mo. Los Angeles, Cal. 


FACTORY AND GENERAL OFFICE, Department F, ELYRIA, OHIO. 


i i a hab 


Ww DEAN ELECTRIC Coiba 


ial ht cial OHIO 


es Eos Pee eee ee 
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H. M. BYLLESBY & CO., INC., 
CHICAGO 
Design, Construct and Operate Rail- 
way, Light, Power and Hydraulic 
Plants, 
Examinations and Reports. 
American Trust Building, Chicag»y 


FRANK G. BAUM 
CONSULTING ELECTRIC AND HYDRAULIC ENGINEER 
Examinations, Reports, Estimates, Designs 
Hydro-Electric Power Developments, Electric Power 
Transmission Systems 


1406 Chronicle Bldg. San Francisco 


EDWARD F. CANNON & CO., 
Electric and Hydraulic Engineers, 


309 McKay Bldg., Portland, Ore. 


CLEM A. COPELAND, M. E., 
consulting and Supervising Electrical 
and Mechanical Engineer, 
Citizens’ National Bank Building, 
Los Angeles, Cal. 


Cc. .L. CORY, 
Consulting Engineer, 
200 California St. San Francisco. 





ROBERT McF. DOBLE, 
Consulting and Supervising Engineer, 


Colorado Springs, Colo. 





SMITH, EMERY & CO., 
Chemists and Chemical Engineers, 


SAN FRANCISCO. 
Oakland Office: 
1068 Broadway, cor. 12th St. 
Phone Oakland 1209. 


LEON M. HALL, 


Consulting Engineer, 


814 Hayward Building, San Francisco. 
G. M. HANCOCK, 


Mechanical Engineer, 


General and Detail Drawing. Expert 
Designing. Supervision of 
Construction. 

Room 7oi, Atlas Building, 

604 Mission St., San Francisco. 
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